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MONPABKA 


B craTbe B. 0. Paesepa, H.W. WyKxKxepmanaunT. M. Ib KyHOBOTL 


«O 3aBHCHMOCTH TIponyCKHOM CNOCOOHOCTH S3pCHHA OT APKOCTH», nomemenHon B JIAH, tT. 136, 
No 3, 1961 r., cTp. 720: 


a) Tlocne sarnapua cuefyetT untatb: «[]peqctapneno akayeMHKOM B. H. UepHnrosckum>.. 
6) Ha puc. 1 no oc a6cuuce ormoxeHo —logs a 


B) B ctpoxe 21—22 pmecto H = loge B= 3 cnemyer untatb H = loge 8 = 3. 


Tupax 5425 9x3. Sax. 200( 


| 
| T-07497 Tlognucano K neyatn 15/VITI—1961 r. 
Bym. a. 78/g Yu.-134. auctos 23,0 


7 ®opmat Oymarn 70X 1081/36. Tey. a. 21,23 
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| 2-a THnorpapua M3yzarenpcraa Akagemuu Hayk CCCP. Mocxsa, Lly6unckuli nep., 10 
i 4032 


Jloxkxagn Akafemun nayr CCCP 
1961. Tom 139, Ne 5 


MATEMATHKA 


B. C. ASAPHH 


OB HHAWUKATOPE ®YHKIMN, CYBrAPMOHHYECKON 
B MHOFOMEPHOM IIPOCTPAHCTBE 


(IIpedcmaeaeno akademuxom C. H. Bepnwumednom 25 III 1961) 


Cy6rapMonuueckasd Bo BceM MpocTpaHcTBe yHKuMA HasbiBaeTca yHkuMert 
\ mlopsyka p, ecu * 


lim in? M, (R) © (l:R)“) = p< 6e, (1) 
R-0co i 
H HOPMaJIbHOrO THIa O pH NOpAlKe Pp, eCJIH ‘ 
lim M,(R) -R °= 0 <8, (2) 
R-> co 


rye M, (R) oOosnauaet MakcumymM u*(Q) B mape Ke paduyca KR C WeHTpOM B 
Hayasie KOoopyHHaT O. 

Jia XapakTepucTuKH pocTa NO pasM4HbIM HaNpaBeHHAM (PyHKIHH (Q) 
KOHeEYHOFO NOpsAAKa M HOPMAaJIbHOrO THMa BBOAUTCA NOHATHE HHAMKaTOpa pocta 
aHaJIOrHYHO TOMY, KaK 9TO JedaeTcA QA wedbIx PyHKWHH. 

TlyeTh x — eMWHv4HEI BeKTOp, a wu (Rx)—3HaveHHe u(Q) B Kone BeKTOpa 
Rx, wMeroulero Hayao B TOUKe O. 

Onpemenenune.. VHAUKATOPOM cy6rapMOHHYecKOH BO BCeM 
mpoctpanctse dbynkiuu u (Q) MopaqKa p HasbIBaeTCA PyHkunsA 


h (x) = limy (Rx) «R-?. 3) 


‘B nactosliel craTbe uccmexyioTcA CBOMCTBa TaKOrO HHJMKaTOpa H, B 4acT- 
HOCTH, JOKa3bIBaeTCA CBOLMCTBO, AHAJIOTHYHOe TPHFOHOMETPHUYECKON BbINYKIOC- 
TH HHAMKaTopa ueson dpyHKUAH. | 
_ Hapany c BBeveHHEIMH y2Ke OOOSHAYeCHHAMM MbI OyJeM MOuIb3OBaTbCA Cule- 
Ryouumu: E, — MpocTpaHcTso m u3MepeHH; p, q, fr — BeKTOPbI 9TOFO Mpo- 
cTpaHcTBa, a Pp, 4, f — UX aOcOJOTHble BeMMUHHEI; Sp — cepa pafuyca R 
‘¢ I€HTPOM B TOUKe O; o1 — Mollagb ciepbt Si. 

Kaxyol cyOrapMonuyeckol dyHKWHH OTBeYaeT B CHJIy TeOPeMbl @, Pucca 
ompefemenHoe pactipefesenve Macc B MpoctpaucTBe. byyeM cuMTaTb (sTO He 
HApYlWHT OOWIHOCTH), YTO HEKOTOPaA OKPeCTHOCTh Havalla KOOPAMHAT cBo6ogHa 
oT Macc. Ecau mpoTuBnoe He OyzeT oroBopeHo, Nog cyOrapMonuuecKuMu (pyHK- 
I[MSIMU MbI OyeM MOHUMATb cyOrapMOHMYeCKHe BO BCeM MpocTpaHctBe PyHKMAM 
KOHCYHOrO MopAgKa, YOBJeTBOpAIOMIMe STOMY YCJIOBHIO. 

Vis onpefetenua MHAMKaTOpa BHAHO, 4YTO MHAMKATOpP cy6rapMoHuyeckon 
(yHKUMH HOpMaJbHOrO Tua OrpaHHyeH cBepxy. O_HaKo, B OTAMUMe OT HHAU- 
KaTopa WelOH (byHKWHH, HHAMKaTOp cyOrapMoHH4ecKOH, BOOOMe FOBOpsA, pa3- 
PbIBeH H JlaxKe MOET OOpalllaTbcA B — co Ha BCIONY MJIOTHOM B Si MHOKeCTBE 
BeKTOPOB. B 3TOM MOXKHO YOeAUTECA, B3AB JJIA MpHMepa cy6rapMonHyeck y10 
(byHKIHIO C MaccaMH, paciipefesieHHbIMH TO JyyaM {Ax;} (0: 2e Aeaee0) Sarne 
{x;} — Bcloly MoTHOe B S1 CYeTHOe MHOXKECTBO BEKTOPOB. MuoxKecTBO TOUK, 


2 fF (Q) = max [f (Q), 0]. 
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rye MHUMKaTop cyOrapMonnyecKoH (yHKUMH HOpMaJIbHOTO Tula OecKoHeyeH, 
BCe XKe HE CJIMMIKOM BeJIHKO, KaK NOKa3bIBaeT CJlelyiollad Teopema. 

Teopema 1. Hxadukamop cy6eapmonureckou (bynKyuu HOpmMaAbHoeo mu- 
na cymmupyem no eoOunusrHol caepe. 

JJoka3aTeJIbCTBO OllycKaeM. 3aMeTHM, 4YTO NOPAAOK pocta, THM HM MHAMKaTOp 
MOMKHO ONpeseuTb TakxKe AA PyHKWHH, cyO6rapMoHHYecKOH B KOHyce Ko, 
3ajJ{aHHOM HeEKOTOPOH OGsacTb1o &2 Ha eMHMYHON cchepe. Jia sTOrO B paBeHCcTBax 
(1), (2), (8) caenyer cuutaTb uw (Q) cy6rapMonnueckoH dyHkuveH B Ko, Makcn- 
myM u* (Q) B (1) u (2) 6patb m0 QE Kof|\Sp, aB (3) cuuTaTb x € Q. 

VMuguxatop hf (9) nemo dyHkuHu KOHedHOrO NopsyKa (a TakxKe rosomMopd- 
HOH BHYTPpH yrvla (yHKUHH HU BoOOMle cyOrapMOHMYeCKOH PyHKUMH NopsAyKa p 


BHYTPH yrsa Ha IIOCKOCTH) OOayaeT CBOHCTBOM TPHTOHOMeTPH4eCKOH BBINYK- 


JIOCTH, COCTOAULMM B TOM, 4TO ecu H (0) — muHetHadA KOMOMHAIHA TPHTOHO- 
MeTpHyecKUX cbyHkuHh cos p0 u sin pO, yaoBmeTBOpsioulad Ha KOHWAaX JocTa- 
TOUHO MaJOro HHTepBasia (01, 92) ycnoBurio H (01) > h (91), H (02) > h (02), 
to h (9) < H (0) wa Bcem uuTepBaue (01 02) (cm. ('), crp. 73). SameTuM, 4TO 
Ai (0) aBasetca petienvem ypaBHenua uw” + p2u = 0. 

OcHOBHBIM pe3yJIbTATOM 3aM€TKH ABJIACTCA TEOPeMa O TOM, YTO HHAMKATOP 
-cyOrapMoHnyueckoh PyYHKUMH NOPAAKa P B HEKOTOPOM KOHYCeC BepLIMHOH B Ha- 
yale KOOPpAHHAaT OOsayaeT AHaJIOTMYHbIM CBOHCTBOM OTHOCHTeJIbHO pelleHHi 
ypaBHeHHA 


L {u] + p(p +m—2)u=0, (4) 
rye m— pasMepHocTb mpocTpauctBa, a L [u] — ccbepuyeckuh onepartop: 
wes ; 0 
rf = (sin?@2. . . sin?0,,_,)71 
[ul = (s s 5) 202 u + 
+ (sin? 03 SiO). ) 0 sin > Ua © sin ye u + 
Tee: Has; 002 O02 
+ sin?—"6,,_4 L sit” =O ,,4 oes u (5) 
8 m—1 0 m—1 


(0; Ss hha KOOpPAMHaTEa 20 = U1 < 2, 0 Oi te ea ee 
m— 

Teopema 2, Ilycmo h(x) — uxdukamop cy6eapmonusecko @ KonYCce 
Ko, @ynkyuu u (Q) Koxe4Hoeo nopx0Ka p u HOpmManenozo muna; Q — obaacine 
Ha eOunu4not cibepe (2 21), cepanuxienHan Kpusol , umerowett oepanusen- 
HYyfO KpueusHYy, Npu4em nepean Kpaeean 3adaua Onan ypaeHenua (4) umeem 6 Q 
eduncmeenHoe peuenue. Iycmo @ (x) — Henpepoienaa dynkuyun, onpedenennan 
Ha w. Ecau Ho (x) — pewerue ypaerenua (4), npunumarwee Ha w 3Haxenue 
p (x) u Ona xEw @ (x) Sh (x), mo 


Hg (x) > h (x) 


OANA stob020 x & QQ, 
JlokasaTeibcTBy TeOpeMbI MpeANOWWIeM psj, AeMM. 


Jlemma 1. /Tycme G (p, t) — @ynxyun Fpuna ypasnenua Jlanaaca Osa 
‘Konyca Ko, onpedenennoeo o6aacmoto 2, u Y1 (x) — co6cmeennaa ynkyun, 


oméeexaroljan nepeomy coOcméeHHomy SHa4enUIO hi Kpaesol 3sada4Uu > 


Li a¥ SO, Ys) 0: 


ITycme pi — noaoocumeanonotii KopeHb ypasHeHun 


z(z2+m—2)—r=0. 
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Toeda npu Hekomopom M > 0, sasucauem auus om Ka, npup, téKa u 
2p <t umewm mecmo nepaserncmea: 


Gi) Ms Ff tps rn, 
a a S ‘eas 
5, FP YM GLY (Et) pet cae 
20e 0/Onz — HOpmanbxHaa npouseodvan no t 6 mouke t, npuNadaerayed KonU- 
ueckoit nosepxHocmum Ka; 0/O0ni — npouseodHaA no Hopmanu K K. 6 mouKe 
a= f= =t (CS), 

C MoMOLIbio JIeMMbI | JOKa3bIBaIOTCA JIeMMBI 2 H 3. 

Jlemma 2. IIycmo go (t) — nenpepowenan dynkyun na Ke, yooeremeo- 
prowan Nepasencmey 


lg (t) |< AP, 


20e A — nekomopaa nocmosnnas. Toeda uxmeepaa 


I(r) = \ 5-4 (r, t) 9 do, 
Ko 
<xo0umca u npedcmasasem eapmonudeckyto (PYHKYUO C NpedeAbHbIMU 3HALEHUAMU 
p (t) xa Ka. Kpome mozo 
I (tr) < Br, 
_.20e B — nocmosHnan. 
JIemma 3. Ja cy6eapmonuseckoti @ Ko (QC Q1) dyaKyuu nopadKa 
p < pi cylwecmeyem uxmeepar 


H (rt) = \ ate, t) u (t) do; 


Ko 
dU umeetn mecfno He€ Pa6beEHCIN6O 
(6) 
u(r) < \ 2 G(r, t) u (t) doy. (6) 
Ky 


Tloka3aTeabcTBo 3TOH JIEMMbI OCHOBaHO Ha OGOOWeHHH MpHHyuNa Pparme- 
na — Jlunfemecda, 2aHHOM B pa6oTe (*). 

IlpuctynuM Tellepb K JOKa3aTeJbcTBy TeopeMb! 2. SamMlleM HepaBeHCTBO (6) 
quia cyOrapMonvueckon dyHKkunH wu (Rr) 


u (Rr) < \ 2 G(r, t) u (Rt) doz. 
Ke 


Pa3jeaus Ha R* u B3aB lim, noly4HM 


eT, #(Rr) aa Une p u(Rt) d 
“ os (Rr)? sey pag eat he Tne 


M, puMeuus emmy Maty npH R — oo K dyHKWHH 
[Cc — u (RY (RAI G(r, t) &, 
rye C > o — Tuna u (Rt), nomyyHM 


reh (rr) < \ 2 G(r, t)*h (4) doy. 
Ko 
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Ilyctb (x) — HelIpepbiBHax dyHKuHA, YAOBNeTBOpAOMAA YCJIOBHIO TeO- 
peMbI. OueBHHO: 


: F) 
\ Fr G(r, t) f+ h(t) dor< \ ay G(r, t) ep (tt) doy =H (r). 


Ky Ko 


: 
Tak kak H (r) u Hg (rr) r° umetoT ofMHaKOBbIe rpaHHuHble 3HaveHuA HU OGe 
nopsayKa p < pi, TO OHM CoBMayatoT (cM. (?)) H, C/leqOBaTeJbHO, 


rh (x) < 7° HG (x) 


yaa x & Q, oTKya ClleqyeT yTBepxKyeHHe TeOpeMEI. 

CroficTso MHJMKaTOpa, BbIpar%KeHHOoe TeopeMol 2 (ecTeCTBeHHO Ha3bIBaTb ero 
acyOctbepH¥HOCTb»), aeT BO3MOXKHOCTb TOUHEe OXAPAKTePH30BaTb aHaJIMTHYe- 
cKHe CBOHCTBa HHAHKaTOpa, a HMeHHO: 

Teopema 3. Hxdukamop cybeapmonureckot 6 Em dynkuyuu u (Q) Hop- 
MQNbHO2O Muna CyMMUpyeM NO AOOOMY 3aMKHYMOMY ezadKOomYy KOHMYpY w Cc Cepa- 
HUYEHHOU KpueusHou, KOMOpeLtt neocumn 6 obaacmu 2, yOoeremeopstowett mpedo- 
BAHUAM meopemol 2. 

B s3aksio4eHHe MIpHHOWy riyOoky1o OmarogapHocTb B. M1. Jlepuny, mocta- 
BUBIICMY BOMPOCEI, paCCMOTpeHHble B paooTe. 


Tloctynuno 
23 III 1961 . 


UMTHPOBAHHAA JIATEPATYPA 


» 15. A. Jlespuu, Pacnpezenenue kopueit uemntx yuku,’ M., 1956. %J. Deny, 
P. Lelon g, 224, 1024 (1947). ae ‘ 
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Jjoxxagm Akafemun nayr CCCP 
1961. Tom 139, Ne 5 


MATEMATHKA 
A. M1. BJIAHK 


0 MOBEPXHOCTAX MEPEHOCA MOCTOAHHOM KPHBHS3HbI 
(IIpedcmaenexo axademuxom IT, C, Anexcaxdposeim 30 III 1961) 


Llemb nacTosuleli 3aMeTKH JOKa3aTb Clefyrollve NpessoxKenHa. 

Teopema 1. JlosepxHocme nepenoca nocmoAHHou KpususHeL eCMb Yu- 
AUHOp AUOO naAocKocMo. 

Teopema 2. B aanunmuueckom npocmpancmee nosepxHocms nocmoAxnHou 


" Kpueusno K ecmo odnospemenHo nosepxHocme cdeuea moaeko npu K = 0. 


Teopema 3. Ha nosepxnocmu nocmoanHol KpususHol K = 0 ne cywe- 


cmeyem cemu occa. 


Toka3aTeabcTBo. OrTneceM MoBepxXHOCTh MepeHoca MocTOAHHOK 
KPUBH3HEI K COMps2KeHHOM YeObIMeBCKOH CeTH KPUBBIX MepeHoca. KosduwenTsl 
Aucdbepenuuasbubix PopM MOBepXHOCTH YAOBJIETBOPAIOT YCOBHAM 


B= G= lj. E= cos o,..4M= 0. (1) 

V3 ypaBHenu Taycca 
UNS= He sin? @, (2) 
On + K sin ow = 0 (3) 

u Ilerepcona — Koganuu 
si OL — NO, . sin ON, Le,. (4) 

cneqyeT 

Pto,=U?, N+o05=V"; (5) 
(US ave — 02) NG sitio. (6) 


U' wu V’— KpuBu3Hbl KOOPAMHATHEIX JMHUM. Ecam xoTb OHA U3 STHX cyHKWui 
paBHa HYJlO, MOBepxXHOCTb NepeHoca wusAMHApHueckasd. McKmoqnB STOT CAy- 


gai, npumem U, V 3a HoBble He3aBHCHMbIe HepeMeHHBIe. VUckm04uB TakxKe 


IIJIOCKOCTb, MoxkeM cunTaTb K + 0, 
O6osHa4yuM YaCTHBIe MpoMsBOZHbIe PyHKUMH © NO MepeMeHHBIM U, V aepes 
p,q, r, 8, t. B nopbix mepeMenHbIX ypaBHeHua (3), (6) NpHHUMAaIOT BHL: 


sU'V’ + K sin o = 0, 


7 (7) 
eVI—pVi—ge=ssinw, #®=1, 
“Hcksmouenne yuku U’, V’ us cuctTembl (7) MpHBoyMT K cucTeMe 
S= @ (®, p; 4), (8) 
r(L—q@) +¢(1—p*) =P p, 9); (9) 
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rye 


g= == (1 — pye(l— 9)" (10) 
tb = ctg w (1 — p*) (1 — 9") Bp? +3q° —4p%q? —2) +4577 (1 — p?y*(1 — 9?) 
(11). 
Yculopue HHTerpHpyemocTH cucTemp! (8), (9) 
O’r 0*s 
aU OV aU® (12) 
HMeeT cule yy OULHA BH: 
Ar? + Br +C=0, (13): 
RAC 
A = 109 (1 — p*); (14) 
at 1 2p pre ; 
B = 209 ctg oF — 40 FF; (15) 
1 ae 
= 8pq (1 — p?) (Apt + 1) See + Gate (Ap? + 4g? — 2ptgt — = + 
+ 2¢ ctg? w oe — 28p” + 9). (16): 


V3 a u (13) ru ¢t ompenenstoTcaA KaK PYHKUHH w, P, J, Aa HMCHHO: 


~ sin @ 


= om (1 — @?)*(1 — p*)“(epq — pVA) + ctg o (1 — 4?) (2G — 1), (18) 


rye 


= (1 — 4p’) (1 — 4q°) — (cos » V1 — p? V1 — @ + 3epq)?; (19). 


p* = 7/;. (20): 
Hakonell, yCJIOBHA HHTerpHpyemocTu 
OF ae OS. Way pee (21) 
A WS Ge ” ou —So 


NIPHBOWATCA K BHAY 
4epV A Iq (1 — p?) + £0] = po(p, g, 8), 


(22) 
— 4epVA [p (1 —q’) + £6] ='go (p, gq, 9), 
rye 
6= cosoVl — pVl— @, (23). 
o = 2 — dp? — 5g? + 8p?q? — bepq 0 — 20?. (24). 


Jlerko BuyetTb, uTto A = 0. JlelicrButTembHo, B cryyae A = O H3 ypaBHeHHi. 
(22) cneqyeT 6 = 0, a 3 ypaBuenuit (19), (24) cos? » = 1, 4TO HeEBO3MOXKHO. 
CrleqoBaTebHO, CHCcTeMa (22) skKBuBasIeHTHa CHCTeMe 


p? + q@ — 2p’?q@ + 20 (p + q) = 0; (25) 
4eoV A (q—p) (1 +p) =(9+ 9°. (26) 
Hs sToli CuCTeMbI p, q ONpeyeaoTcA Kak (byHKWMA wo: F 
p=p(»), g= q(e). (27) 
Ho 
d d 
s=?q=—*p, (28) 
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(1 — p’)*(1 — q?) “(epg + pVA) + ctg w (1 — p’) (2p? — 1); (17) 


CeQOBAaTeJI bHO 

p=Cq, C=const. (29) 
V3 ypaBuenun (25), (26), (29) ceqyeT, YTO p HG NOCTOAHHBI, YTO MpOTHBOPeyHT 
nomymenuro K == 0. Teopema | joka3ana. 

Ilo u3BecTHoH TeopemMe Buanku (') NoBepXHOCTH HYJIeBOH KPHBM3HbI 3JIUII- 
THUECKOFO MpOCTpaHCTBa MpeACTAaBJAIOT COOOH YaCTHBIH Cyual MOBepXHOcTeli 
cyjpura, T. e€. MOBepxHOcTeH, JONycKaloulux NMpescTaBseHve x = a (u) 6 (v), 
rye a, b — KBaTepHHOHEI. 

B pa6ote (*) OblI0 10Ka3aHO, YTO H3 CYIMeECTBOBAHHA B 3SJIJIMMTHYeECKOM TIpo- 
CTPaHCTBe MOBepXHOCTeH CABHTra MOCTOAHHOH KpHBu3HEI K = 0 culenyer cylle- 
CTBOBaHHe B 2BKJIHMJOBOM IIpOCTpaHcTBe NOBepXHOCTel TepeHoca nocTOAHHOK 
KpvBu3sHEI K u oOpatuo. Ortcioga u u3 Teopembl | culeqyeT Teopema 2. 

B pa6ote (*) 6bII0 MOKa3aHO, UTO NOBepXHOCTb Mocca NOcTOAHHOM KPHBH3HbI 
K = 0 ecTb O2HOBPeMeHHO NOBEPXHOCTh MepeHoca H OOpPaTHO; OTCIO{a U M3 TeO- 
pemp! | cienyeT Teopema 3. 


XapbKOBCKHH TOCyapcTBeHHbI YyHHBepcuTer Tlocrynuso 
um. A. M. ToppKxoro 24 III 1961 


UWHMTHPOBAHHAA JIMTEPATYPA 


1L. Bianchi, Lezioni di geometria differenziale, 2, Bologna, 1924. 24.11. Bauanuk, 
San. Muct. Matem. u Mex. XapbKOBCK. roc. yHHB. H XapbKOBCK. MaTem. oOml., 20, 61 (1950). 
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MATEMATHKA 
P. M. TEMJEJIbMAH 


K TEOPHH THHEPNOBEPXHOCTH B YETbIPEXMEPHBIX 
HESBK JIMJOBbIX MPOCTPAHCTBAX 


(ITpedcmaeaexo axademukom IT, C, Anexcaxdposoim 25 III 1961) 


1°. UerbipexMepHoe He9BKJIHAOBO MpocTpaHcTBo uHZeKca J ‘Sa B HACTOS- | 
mel paOoTe TpakTyerca Kak YeTbIPEXMePHOe MPOCKTHBHOE MPOCTPaHCTBO, B KO- 
TOPOM 3af[aH HeBbIPOMKCHHbIM OTHOCHTeJIbHbIM CHMMeTPHYHbIM MeTpHYeCKHH ) 
TeH30P Z,, (a, B = 0, 1, 2, 3, 4), NopomalouMit OTHOCHTe/IbHO HHBapHaHTHyl0 
KBajpaTuyuHylo PopMy | 


£pX"X*, (1) 


curHaTypa KoTopol uMeeT / MHHYCOB. , 
VinpapuanTHad TunepKBagpuka Qs, onpeseseHHad ypaBHeHHeM 


Spx" x" = 0, (2) 


Ha3bIBaeTcA AOCOMIOTOM MpoctpanctBa ‘Sa, 
C momouib1o STOrO a6cowioTa BBOAUTCA MeTpuka Kau — Kaetina ('). Orue- 
ceM paccMaTpuBaeMoe HESBKIHOBO MpoctpanctBo ‘Sa K MOJBHKHOMY JOKaJIb- 


HOMy pemepy, COCTOALeMy 43 NATH TOUeK Ay. YpaBHeHHA HHPMHUATe3HMAaJIbHO- 
ro MepeMelleHHA 9TOTO pellepa 6yyT 


dA, = wsAg, (3) 


a yCJIOBUA UX NOMHOM MHTerpupyeMocTH (ypaBHeHHA CTPyKTYypbl) B CHMBOJHKE 
BHeWHAX POpM HMeloT BU (7) 


Do’ = [oro8] (@, B, y=0, 1, 2, 3, 4), (4) 


re JIMHeHHbIe udppepenmHasbuble PopMb! w? cBaAsaHbI CAeqyiouyuMu 15 aHHeH- | 
HbIMH COOTHOWICHHAMH: 


Oars ai OS ar > dg 4° ’ (9) 


B qauibuelitiem 6yyem o6o03HayaTb mpoctpanctTBa ‘Ss NoMOKUTeNbHOM KpH- 
Busupl ‘Si, a mpoctpanctsa ‘Sa orpunatedbuolt KpHBu3suEl ‘S; . 

2°. PaccMOTpHM B YeTbIPeXMepHOM He3BKAHOBOM MpocTpaHcTBe rumepno- 
BepxHocTb (A), onpeyeueHHyi0 KoopAuHatamu ee TeKylleli TOUKH A, 3a,aHHbIMU 
kak (PYHKWMM Tpex napaMerpow u* (x = 1, 2, 3). Ornecem rumepnoBepXxHOcTb 
(A) K NogBwxKHOMy pellepy, Ipw4em copmectuM TouKy Ao perlepa c TeKyuleli TOT- 


koh A rumepnosepxuoctu. Torga yudbpepesnuambupie ypaBHeHHa rumepio- 
BePXHOCTH MMeIOoT BHA (°) 


een eel aammnr()) —. hes) 21 Pe ih OA). (6) 
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TipofomKaa sty cuctemy ypaBHenuit Iiad@a, NomyuuM 
oy Mecsas Aged v0 (ep xicssuly 253; npr ge 1,2, 3, 4)adn(7) 


BeaHuuHbl Bap? Me. ABJIAIOTCA KOMIIOHCHTAMH (yHaMeuwTaJIbHOrO reoMeTpu- 
geCKOrO OObEKTA rHuMepnoBepxXHocTH NepBoro NOpAAKa, BeJIMUHHbI gap? de 4 


K 

Neve, CULY2KAaT KOMMOHEHTAMH (byHaMeHTasIbHOrO OObeEKTa BTOporo MopsAyKa: 

Teopema. ®yxdamenmanonoiil o6veKm emopozo nopxOKa OAA eunep- 
nosepXHOCMU ABAAeMCA NoAKbLM — 3adanUe Nora GyHOameHManbHoe2d OOveKMa 
gmopoeo nopAdKa (m. e. sHauenutl e20 KOMNOHeEHM 6 KasCOO mouKe paccmampu- 
saemoll obsacmu npocmpaHcmea napamempos) onpedeasem eunepnosepxHocmb 
e mounocmbIO Oo HeEsIeKNUDCBA OBLLCENLUA. 

3°. C pudbbepenunatbHol oKpectHocTbio |-ro nopayqKa rMmepmoBepxXHOcTH 
CBASAHbI CJIeyIOllMe HHBapMaHTbI M MHBapHaHTHbIe TeoMeTpHyecKHe OOpa3bl: 

a) Jluneiubtit 271ieMeHT runepnoBepxHocTu ds” — KBapaT paccTOAHHA OT 
TouKH A Jo GecKoHeyHO O1M3KOH TOUKH TunepnoBepxHocTu A + dA. B astono- 
AsApHOM petiepe |-ro NopsaqKa OH HMeeT BUY 


ds = a {211 (01)? + G20 (@7)? + Yaa (w’)*}, (8) 
re fr — pawuyc KPpHBH3HbI MpocTpaHcTBa. / 

6) Touxa N — nome KacateJbHoit rumepnaockoctu u mpamaa [AN], coe- 
IMHAOWad STY TOUKY c Tekyllel TouKOH A runepnoBepxHocTH. JTa IpAMas 
[AN] naspipaetca HOP MAJA bIO FulepnoBepxHocTH. CoBOKyNHOCTb HOpMa- 
jleH rumepnopepxHocTH oOpa3yeT HOPMATbHYW KOHTPyYIHUUW 
TulepmoBep XHOCTH. 


TiucddepenumasibHad OKpecTHOcTb 2-ro NopsAAKa OOaaeT OHO adcosOTHO 
2 


MHBapHaHTHOM KBalpaTHyHOl AudpepenyHantbHoH dopmMoi WM — yABoeHHbIM 
pacctoauuem Touxu A +dA + 4/2 dA qucdbepenumatbHol OKpecTHOCTH 2-ro 
TOpAYKa OT KaCaTe/IbHOM runepmsocKocTH rumepmoBepxHocTH. B aBTonossap- 
HOM penepe 1-ro nopsKa ona HMeeT BUT 


De athe V gu (oot + was +- wat) . (9) 


V 00 


Kak M3BeCTHO, Be KBay[paTH4Hble POpMbI 


9 


a 


d= \0.,du"dus, OD = b,,,,du“du 
oOayaioT TpeMaA aslreOpanuecKHMH HHBapHaHTaMu: 


Bisse Cit B 20s b \ 
Se fe KK = a= Della, |, b= Det |Ox,|), (10) 


a 


rae a“ w 6% — anreOpanueckve JOMOHeHHA SIEMCHTOB yx, H Oxx, B Ompe- 
emuTenax a u Ob. 

C yuddbepenuuastbHol OKpecTHOCTbIO BTOpOrO MOpAAKa CBA3aHbI TPH HHBa- 
PHaHTHHIX HallpaBsenHa du: du? : du®, BbIeAIOUUX PasBePTbIBaIOIMeCA T0- 
BePXHOCTH HOPMAJIbHOM KOHTpySHUMH, UM Tp Touku Fi, f2,F's Ha HOpMasH — 
oKyCbl HOPMaJIbHOM KOHTPYSHUNH, OMMCHIBaIOlMe POKaJbHbIe FHIMeplloBepx- 
HOCTH. 

B npocmpancmee Pumanxa Sa u Jlo6axeeckoeo Sr, @ Make 6 U3OMeEMPU4LHOLX 


um npocmparcmeax °Sa u 4S ece mpu cemeticmea paseepmoiearoluxca nosepx- 
Hocmed u 6ce Mpu OKAAbHoLX euNnepnosepxXHOCMU BelYeCTMBeHHEL. 


B mpoctpancTsBax 1S) w 2S) B Tol O6acTH rumepioBepXHOCTH, B KOTOpOii 
WHeKC KaCaTeIbHOM THMepOCKOCTH Ha EMHUMLY MeHbIlle HHJeKca / Mpoctpax- 
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CTBa, CIIpaBeJIMBO TO %Ke 3aksIoveHHe; B TOM OOJIacTH ruMepMoBepXHOCTH, B KO- 
TOpPOH HHeKC KacaTebHOH THMepMIOCKOCTH paBeH HHJeKCY MpocTpanctTBa, HOp- 
MaJIbHad KOHTPYIHIMA MOKeT UMeTb KaK OJHY BellecTBeHHYy!0 (oKaJIbHy!0 PH- 
IleplOBepXHOCTb M OHO BeLeCTBEHHOe CeMeHCTBO PasBePTHIBAIOILH XCA MOBeP XHO= 


8 oA a 
cTeli, TaK Hv Bce TpH. B mpocrpancTBax 7S, nu °S, HOpPMalIbHad KOHTpPySHIUHA 
MOX%Ke€T HM€Tb Kak OJHY, TaK HW TPH BeUeCTBeEHHbIX (POKAJIbHBIX PHMepmoBep XHO- 


cTH H ceMelicTB pa3BepTbIBaloll4xca ToBepxuHocteli. B mpocrpanctBax °S,_ 


u 4S, B TOH OOmacTH ruMepMoBepXHOCTH, B KOTOPOH HHAeKc KacaTeJIbHOH rHunep- 
IWIOCKOCTH PpaBeH HHJeKcy MpocTpaHctTBa, Bce Tp POKaJbHbIX rHMepmoBepx- 
HOCTH MH TPH CeMeliCTBa Pa3BePTHIBAIOMIMXCA MOBepXHOCTeH HOPMaJIbHOH KOHIpy- 
9HILMH BeIeCTBeHHEI; B TOH 2%e OONAaCTH, re MHAeCKC KacaTeJIbHOM PHMepmOCKO- | 
CTH Ha @RMHMWLY MeHbIe HHJeKca MpocTpaHcTBa, HOPMaJIbHad KOHTPYSHILHG | 
MOXKeT MMeTb KaK OHO BEeILECTBEHHOe CeMEHCTBO Pa3BePTHIBAIOILHXCA T10- 
BePpXHOCTeH H OJHY BellleCTBeHHYIO (OKAaJIbHY!O THMepNOBepXHOCTb, TaK H BCe 
TpH. 

B ripoctpauctBax 4S, 25,, 2Si, Si, 3Sy, 4S; KacaTerbHaa rUMepmOCKOcTb 
THMepMOBepXHOCTH MOxKeT ObITbh H3OTPONHOH. | 

Teopema. Ecau y eunepnoeepxnocmu (A) 6 atoboti mouke KacamenoHas 
eunepnaockocmb usomponvKan, mo sma eunepnosepxHocmb npedcmasasem Au- 
Hetuamyro eunepnoeepxHocmb paHkea Oba C UZOMpPONHolmMu NpAMOAUHeUHoLMU OO- 
PasYyrOuyumu. 

4°, PaccmMoTpuM kpuByo u*% = /* (ft) Ha runepnoBepxuHocTu (A). OTHomeHne 
yaBoeHHoro pacctosnua TouKH A + dA + 1/2d?A mpM cMeleHHH MO STOH KpH- 
BOM JO KaCaTebHOM FHNepnJIOCKOCTH K JIMHeEHHOMY 3JIeEMeHTY JaeT HOPMaJIbHY10 
KPHBH3HY STOH KPHBOH 


Ke a ds2 : (11) 


CraljHOHapHble 3HaYCHHA HOPMAJIbHOH KPHBH3HbI Ha3bIBalOTCA TL Jl a B H BI- 
MH KPHBH3HAM4H, a HallpaBJIeHHA, B KOTOPbIX OHH peaJlH3ylOTCA, Hasbl- 
BaloTcA TAM ABHBIMH HAN paBAeHHAMHU. JIHHHH, KacatolmlMeca B 
KaxKJOH CBOeH TOUKEe PlaBHBbIX HallpaBJIeHHH, Ha3bIBaIOTCA JH HH A MH K Pp H- 
BU3H BI. 

O6o3sHauHM TPH TlaBHble KPHBH3HbI THMepnoBepxHocTH fi, ke, ks. WnBa- 


puanTh (10) mpegcTaBaioT SJIeMeHTapHble CHMMeTpHy¥eCKHe MHOTOWIeHbI OT 
rlaBHbIX KPHBH3H CeMelicTBa 


H=hki+ke +ks, | = kike + kiks + koks, K = kikoks. (12) 


J\1a HOpMaJIbHOH KPpHBH3HbI KpHBoOH ¢ Ha THMepMoBepXHOCTH cipaBesINBa 
(opMyia Ovepa 


kn = ki cos*qi + ke cos? ge + ks cos? gs, (13) 


re Pi, P2, Ps — ybl, OOpasyemble KpHBol ¢ C TaBHbIMH HalipaBJIeHHAMH. 

Paszeepmoisaroujueca nobepXHOCMu HOPMAAbNOM KONepyaHuuU ceKym eunep- 
nobePXHOCMb NO AUHUAM KPUBU3HEL. 

Orcioya NouwyyaeM, YTO THNepNOBepXHOCTh B 3JIMNTHYeCKOM MpocTpancTBe 
Sa, B mpoctpanctBe Jlo6auescKkoro 1S, uv B H30MeTPHYHbIX HM MpOcTpaHcTBaXx 
"S40 ast Bcera HECeT TPH BelleCTBCHHBIX C€MeHCTBA JIMHHH KpHBU3HbI. B npo- 
crpanctBax 1S), 2S,, 3S; u 4S; B Toit OOMacTH rufepmoBepXHOCTH, B KOTOpCii Ka" 
CaTeJIbHble PHMePMJIOCKOCTH HMeIOT COOTBETCTBeHHO UHAeKc 0, 1, 3, 4, Bce TpH 
CeMelHCTBa JIMHHM KPHBH3HbI OyyT BelleCTBeHHbI, a B TOH OONacTH runmepnopepx- 
HOCTH, B KOTOPOH KaCaTeJbHble FHMepMOCKOCTH HMEIOT COOTBETCTBEHHO HH]eCKC 
1, 2, 2, 3, MoryT ObITb Kak TPH BeleCTBEHHBIX CeMeHCTBa JIMHHii KPHBU3HbI, TAK 
H OJHO (OCTaBLUMecA 2Ba 6OyAyT MHHMO COMpsxKeHHbIMH). B mpocTpaHcTBax 2S 
u °S, THMepmoOBepXHOCTb MOXKeT HECTH KaK TPH BelLeCTBEHHBIX CeMelicTBa JIH- 
HHH KPHBH3HbI, TaK WH OJHO BeULeECTBEHHOe H Ba MHMMO COTpAxKeHHBIX. 
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Mexyy pacctosHuem p doxyca F Hopmauu of TouKu A rulepropepxuHocru 
COOTBETCTBYIOUeH TIaBHOH KPHBH3HOH k, CyUleCTByeT COOTHOIIeHHe 


ctg £ = kr. (14) 


B ToH oOjlacTH ruiiepmoBepXHOCTH, B KOTOPOH HHJeKC KacaTeJIbHOH runep- 
MOCKOCTH paBeH HHJeKCY MpocTpaHcTBa, BellleCTBeHHOe TylaBHOe HalipaBsenue 
MeeT BeLCCTBEHHYIO PIaBHYIO KPHBH3HY, a2 MHHMO COMPSAKEHHbIe TIaBHble Ha- 
DaBJICHHA HMeIOT MHHMO COMPAXKeHHble PaBHble KPHBM3HbI. B Tol o6macTH 
iMeploBepXHOCTH, B KOTOPOH HHJeKC KacaTeJIbHOH FuMepNMOCKOCTH Ha eJH- 
ALY MeHbIMe HHAeKCa IpOcTpaHCcTBa, BeLLeCTBeEHHOe TaBHOe HalpaBenue 
MeeT YHCTO MHUMYIO KPHBHSHY, a MHMMO COMPsXKeHHbIe MIABHbI€ HalpaBJIeHHA 
MeIOT MHMMBIe (HO He COMPAKeHHbIe) PaBHble KPHBM3HbI. 

B Tex TOUKAaX FHNepNOBepXHOCTH, B KOTOPBIX BCe TPH TlaBHble KPHBU3HbI 
A3JIMYHbI, PIaBHbIe HallpaBJIEHHA ONpeeJIeHbl H B3AMMHO OPTOFOHaJIbHbI. 


° a 1 r 
Ecnu B KaxkKOl Touke runepnoBepxHocTu upoctpaucTB Sa, 1S, , 4S, wu Sa 
3€ TJIABHbIC KPHBH3HbI paBHbl, TO HMepMOBepXHOCTb pacclauBaeTcA Ha oo! 
3YMeCPHBIX HEIBKJIMAOBbIX cep. 7 


ra + - Th Bee 
pace B Kaxk]OH TOUKe rHMepnoBepxHocTH Mpoctpancts 'S, , 2S, , 2S, , 2S, , 


Psy Ape THABHbIe KPHBHSHBI PABHbI, TO MOO TUMeploBepXHOCTb paccvian- 
4eTCA Ha oo! JByMepHbIX cep (eCJIM KacaTeJIbHbIe K ITHM JBYM TaBHbIM Ha- 
PaBJICHHAM O6€ HIM SIIMMTHUeCKHe, HIM THMepOoMyuecKHe), WHOO runepmo- 
SPXHOCTb pacclavBaeTcA Ha oo! JIBYMepHbIX pa3BePpTHIBAaIOWIMXCA MOBepXHOCTEell, 
PAMOJIMHEHHbIE OOPA3ytollHe KOTOPHIX H3OTPONHEI (9TO OyJeT, eCIM KacaTeJb- 
Ble K JBYM IvlaBHbIM HalipaBJIeHHAM OHA /JIMNTHYeCKaAA, Apyraa runep6oun- 
scKas). 

Ecaiw B KaxkJoli TOUKe rumepnopepxHocTH mpocrpaucts S1, 1S, ,4S;,, °Sa 
ce TPH TlaBHble KPUBH3HbI PaBHbI, TO 3TO — runepcdepa. Ec B Kako Tou- 
e rullepmopepxuoctu mpoctpancts 1S, ,2S, , 2S; ,2S, , 8S; , 4S; Bee Tpu raaBupie 
PHBH3HbI PaBHEI, TO H60 39TO runepcedepa, mH60 THUMePpNOBepXHOCTb paccJia- 
BAeTCA Ha co! JIBYMePHBIX Pa3BePTbIBAIOMINXCA MOBepXHOCTeH C M3OTPONHbIMH 
PAMOJIMHEHHbIMH OOpasyrIouluMH. 


Mockoscku HHCTHTyT HH KeHepoB Tlocrynuuo 
2Kee3HOMOPOXRHOFO TpaHcnopta 22 e196 
um. WM. B. Cranuna 


IMTUPOBAHHAS JIUTEPATYPA 


15. A. Posendeab 4g, Hespkangzosn reometpuy, M., 1956. 7? C. fl. OuHHKOB, 
leTon BHelHHX dbopm, M. — JI., 1948. '%T. ®. Jlante Bs, Tp. Mock. matem. o6u., 2 
i5 (1953). 
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Jloxaagm Akanemuu nayk CCCP 
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H. A. FPHPOPbEBA 


0 ®OPME IKCTPEMAJIDBHbIX ®YHKUWHH OHOTO KJIACCA, 
HAMMEHEE YKJIOHSAWOUIMXCA OT HYJIA HW YOBJIETBOP AIOLUHX 
HECKOJIBKHM COOTHOWIEHHSM, JIAHEMHbIM OTHOCHTEJIbHO © 
KOIPSHOWHMEHTOB 


({Tpedcmaeazno akademuxom B. I!. Cmupnosoim 27 III 1961) 

1. ABTopbl MHOrOUNCeHHbIX paOoT MO TeOPHH MOHOTOHHBIX Ha HEKOTOPO! 
MpoMexyTKe (PyHKWHi 3aaHHOoroO BUa, HAHMeHee YKJIOHAIOWIMXCA OT HYJA Hi 
ApyroM, BooOlle TOBOpA, MpOMexyTKe, OFpaHHYHBaJHCh JO CHX MOP B OCHOB 
HOM CJIy4aeM CHMMeTPHUHbIX OTHOCHTebHO Havasla KOOPAMHAT MpOMeKYTKOB 
paccMaTpuBasc TlaBHbIM OOpa30m sIM60 MpomMexkyTok [— 1, + 1], “60 Bc1o Be 
WWECTBEHHYIO OCb. OWHAKO, OTKA3aBIHCb OT TpeOOBAaHHA CHMMeTPHYHOCTH TIPO 
M@KYTKOB, MOXKHO TMOCTABUTb H PelUHTb PAX HOBLIX JKCTPeMAJIbHbIX 3a]ay 
B YaCTHOCTH JIA (PYHKUMi, MOHOTOHHBIX Ha BellleCTBeHHOM MOJIyOCH. 

2. IlycTb aubl 7Ba mpomexyrxa la, b] u Ic, d] BemecTBeHHOH ocH (Mpome 
XKYTKH MOryT GbITb H OeCKOHeYHBIMH), MpHuem mpomexyToK lc, d] cofepxKu 

1 


npomexytok fa, b]. O6osHauum uepes y, (x) = > p,x* HeOTpHLaTeJbHbI 
k=0 

Ha [c, d] MolMHOM CTeneHM He Bblllie n C BeleCTBEHHLIMM KORpPHIMeHTaMH 1 

paccMOTpHM (yHKUHMH 


In (2) =\(e— 2" (2) 9, @ de, ( 


hie h > 0 ecTb 3ayaHHoe Wesl0e 4nCJIO; p (Z) — JaHHaA CyMMMpyeMad HW HeEOTPH 
HaTedbHasa na [c, d] dynkuwusa (B cayuae GeckoneyHOrO HpomMexytka Ic, d] mpea 
HoularaeM, uTO OyAyT CYMMMpyeMbIMH Bce Mpon3BeyeHua 2* p (Zz), k = 0, 1... 
see, te h). 

Ecam TouKM @ MC CoBlagaioT, dyHkuyHH (1) OyqyT KpaTHO-MOHOTOHHBIM: 
hopayKka A + 1 Ha nmpomexyrxe Ic, d]. Ecau xe a > c, To MO0%KM, YTO 
ecTb YeTHOe UNCIO. B 9TOM Cily4ae GyLyT HEOTPHUaTeJIbHbIMH Ha Ic, d] Bce pe 
u3BOAHbIe PYHKUMH (1) HeyeTHEIX NopsAKoB Jo (h + 1)-ro nopayKa BK04F 
T@JIbHO. 

Kak 4acTHble clydan KJlacca dyHkuut (1) (mp p (z) = 1) nomyaaem u3BectT 
npie Knaccpt TW) u BY” nonuHomos (eye 

IlycTb KosPHUMeHTEI MOJIMHOMOB y, (xX) YAOBJeTBOpAIOT S JIHHeEHHBIM {0 
NYCTHMbIM COOTHOWICHHAM Bua 


n 
0, {4,} = >) Prey = Ap (ice Fey? s vyarersioed (2 
k=0 : 
s 
re ay; M A; CyTb JaHHble BeuleCTBeHHbIe “NCA, IpHueM > (47) 9. 


j=1 
CraBuTca s3ajjaua: M3 BCeX NOJMHOMOB Y, (Xx), HeOTPHUATeIbHBIX Mp 
x€ lc, d] M yqoBneTBopsioujAx CooTHOWeHHAM (2), BLIOpaTb TaKOH, 4TOOLI OC 
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qaawua dyukunii (1) xa npomexyrtke fa, 6] 
b 


eh My,y =\ 6 — 2)" (x) 9, (2) ax (3) 
a 
(a MAHAM@JIbHOH. 

JIA pellilenua 9TOM 3aqa4 BaxKHO YCTAHOBHTb POpMy MOJMHOMOB, CpeJN Ko- 
PbIX COJepKUTCH SKCTPeMAJbHbI (T. e. PeaH3YIOWIMH MHHUMyM HHTerpasa 
)) MOJIMHOM. BrilscHeHHio STOFO BOIpoca HM NOCBATHM Hallie CooomeHHe. 

3. Tak Kak NosMHOMBI y, (x) HeoTpuuaTemtbHEI Mpu x€ [c, d], To ux Berga 


WKHO IIpejIcTaBHTb B Bue 
y,, (x) = @ (x) uP, (x) 4, (4), (4) 
e: 

1) @ (x) ecTb HeoTpumatTembubIi Ha [c, d] NomMHOM cTeneHN He BbIle BTOpOn, 
PHAMH KOTOPOFO MOTYT ObITb TOKO 3HAYeHHA X = CH x = d (Mpu4eM Kop- 
i OyyT MpocTHmMy); 

2) Um (x) — MOMMHOM cTeneHH He BBILIe 7, BCe KOPHH KOTOpOrO BelllecTBeH- 
1 H MpHwatexaT npomexyTky Ic, d]; 

3) gr (x) — NomMHOM cTemeHu < fr, BCe BellleCTBeHHbIe KOPHH KOTOpOro 
ACTIOJIONKEHLI BHE MpoMexyrTkKa Ic, dl. 

4. Ecru s = 1 ut fn (xX) ET man s = 2 ut fn (xX), BN”, TO, Kak BoKaszan 
_A. Ppimapeuko (1-8), aula SKCTpeMaJIbHEIX NOMMHOMOB r = 0, T. e. g, (x) = I. 
eopempt 5. A. Primapenko paciipocTpauswrcs, Kak JlerKO OOHAPyKUTb, M Ha 
WM cmyyai dynKuni (1), ecm s—= 1 u mpomexyrtox Ic, d] KoneyenH, u 
= 2, Kora 3TOT IpOMexKyTOK coBlaflaeT co Bcel BelllecTBeHHO ocbro *. IIpu 
060M »Ke UNCe CooTHOMeHHI (2) AIH ZKCTPeMaMbHBIX MOJIMHOMOB, BOOOLILE 
BOPA, SyseT r > 0. 

HenocpeycTBeHHo nepenoca MeTox JoKasatenpcTBa C. H. Bepuurteiina (*) 
sOPeM O POPMe SKCTPeMAJbHEIX HEOTPHMLATEbHbIX TPHTOHOMETPHYeCKHX MOJIM- 
OMOB IPH HaMMYNM OFHOTO HIM ABYX COOTHOMeHUM Mexy Koadpuinentamn, 
eTPyHO JlOKa3aTb, 4TO B HalleH 3afaye AA SKCTPEMaJIbHbIX [MOJIMHOMOB 
ara 

5. YceraHoBuM JoOaBouHble COOTHOIMeHHA (KPOMe JaHHbIX CoOTHOMeHHH (2)), 
OTOPLIM OyfAyT YAOBMeTBOPATh KOSPPMUMEHTLI SKCTPEMAJIbHBIX MO/MHOMOB 
(x). UvcsO MCKOMBIX COOTHOIeHHH NOJDKHO ObITh paBHo m-+r-+1—s 


* 
J, (x) MpefctaBuM B dope (4)). 
OrHocuTesIbHO ycsOBHH (2) NpexMoMaraeM JOMOJHUTeENbHO, YTO JIMHEHHbIE 


n n + 
4 Rk 3 
10 PMbI » Oras), f= 1; 2, . 50S, nya) = >) Peis Pe ip on, as be 
k=0 k=0 
OabPUNHEHTOB Py ABJAIOTCA JIMHEMHO H€3ABUCHMbIMH. SAeCb Mj, No, - +> Ne 


yTb BCe BEIIeCTBEHHEIe MOMapHO He paBHble KOPHH ypaBHeHUA Yn (%) = 0, 
ACTIOOMKeHHbIC BHYTPH HHTepBasa (c, d). 
Ilpu 3TOM MpesMoNoKeHHN M3 YMCA COOTHOMeHNH (2) UCKMOUAIOTCA COOT- 


OlleHHA Bua 
HO) = YP) = oy) ) = 0 (5) 


f] eCTh H€KOTOPad TOUKa HHTepBaa (C, d)), HO 9TO He yMeHbINAaeT OOULHOCTH 
ajauu, Tak Kak, ec cpequ cooTHomeHHit (2) uMeroTcs 2v CcooTHOMIeHMH (5), 


0 dbyHkunto (1) MoxKHO MpefcTaBUTb B Bue 
x 


+ 


fn (x) = \(x—2)" (z—1)” p (2) Yn—w (2) dz, 


ae 


le HeoTpunaterbubii na [c, d] MOMMHOM Yn—av (x) CTeNeHM He BBILLe 1 — 2Qv 
‘OBeTBOpseT s — 2V COOTHOIeHHAM Bua (2). Tem CaMbIM 13 4NCIa COOTHO- 
wenuli (2) ucKsmOUaIOTCA COOTHOMeHUA (5). 


* B. A. Ppimapenko B coo6menun (3) paccmotpen caryualt p (x) = eH Sie 2 
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OrMeTHM, 4YTO TIpH yKa3aHHbIX TIpeAOOXKEHUAX OTHOCHTeJIbHO yCoBHit (2) 
Bcerla CyMlecTByeT NOMHOM (O603Ha4HM ero Yepes %p (x)), CTeMeHb KOTOpO 
He lipeBbliilaeT 2m + 7, YAOBJMeTBOPAIOMIMH yCOBHAM 


wo, {p (x) p()} = 0, jHl,2,... 58; 
ply) iB eOsatot Sade, npeane 

(uucua B? 3ayaemM MpOu3BOJbHO). 
6. Tlycrs + = m +r—s > 0. Bregem o6osnayenne 


s 
F; x, da) = Um (x) Opp xet? — Aywp (x); l == 0, l, Pease Us 
— 
k=0 a 
rye KOIPPUUMEHTHI Og; IPH KaxKTOM 3HadeHHH J OMpesemmioTCA CHCTeMO ypak 
HeHHH 


s A 
yy er 07 (P(X) Un (x) 4} = 0, J = 1, 2 yeh, ~ (6 

k=0 _ 
Torya MOJIMHOMBI 


n(x) = om (x) — dow (x) Fe (%5 Aa) 
TaKKe YOBJeTBOPAIOT COOTHOMeHHAM (2). [lapaMerpbt Ai H A2 MOAYMHAeCM TOKE 
CMHCTBEHHOMY YCJIOBHIO AyAy > 0. 
Ecan XxoTa Obl pH OHOM 3HaueHHH / BHINOMHAeCTCA HepaBeHCTBO 
s b 


3) et) © — 39" p (2) G2) tm (2) FH da 0, 7 

k=0 a | 

TO COOTBETCTBYIOILHM BbIOOPOM MapaMeTpa A, (a C/JleqOBaTebHO, H 3HaKa dg 

Bcerla MOXKHO JOCTHYb TOrO, 4YTO OyeT . 
b 


COD Gy =o) yy iy \ (6 — x)" p(x) 9 (4) Fils dx SY). @ 


a 


@MukcupyeM 3HayeHHe A1 TAKHM OO6pPa30M, UTOOHI COOMOaocb HepaBeHCTBC 


8). Tenepb ocTaeTca MoKa3aTb, 4TO MpH AocTaTOYHO Mavion | A2| Wa BCed 
x€lc, d] cnpaBeqmuBo HepaBeHcTBO 

Yn (x) >0 
B 3TOM HeTpyHHO yOeHTbCA, YUUTbIBAAX, 4TO AIA xX = y, i = 1,2,...78 


Yn (Ns) = Arrop (n) B? > 0. 
CileOBaTeJIbHO, TMOIMHOM y’ (x) OyfeT 9KCTPeMaJIbHbIM TOJIbKO B TOM CyJLy 


yae, CCIM BbINOMHAIOTCH Ja Bcex / = 0, 1,..., T paBeHcTBa 
s b 
S} ater | (6 — 2)" p (x) @ (2) tm (x) x dx = 0. 9 
k=0 a 


Hck04UHB BeJIMYHHbI op; H3 CHCTEMbI ypaBHeHHli (6) u (9), MOMy"aemM CKO 
Mble COOTHOWICHHA MEK Ty KOSppPuIMeHTAaMH SKCTPeMAaJIbHOFO MOJIMHOMA: 


— 


7 


\( b — x)" p(x) @ (x) Up, (x) a4 dx... \ (6 — x)" p (x) @ (X) Up (x) 2°48 ax 


ose 


1 {@ (x) u,, (x) x4 ++ @1 {@ (X) U,, (x) xitsy =0, (10 
®, {P (X) Up, (x) x} 16. OC (x) Um (x) xP HS} 
Mag imet ete, 
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7. B 3aKmioveHve MpuBeseM pellleHve ABYX 9KCTPeMAJbHBIX 3afay JIA PyHK- 
(uli Kmacca (1), ocHOBaHHOe Ha MpHMeHeHHM cucTeMpbI (10). 

3anauea 1. Halira manumanbuyw ocuMiaumio Ha oTpeske [— I, + 1] 
jomuHoma Py (x)€ By (N = 2h +1) (*), MogunHeHHOrO ycsOBNAM 


Py(+l)=47>0,  Py(+1)=B, Pr(+l=C (11) 
A?, B u C — qanuble ymca). 
Samaua 2. Ilyctb koodppunMenTbl! HeOTpHATeIbHOTO Ha Mouyocu 


(0, + co) MomHHOMa yp, (x) CTeMeHH < N YAOBMETBOPAOT YCOBHAM 

yn (02) =A? >0, 9, (0) =8 (12) 
A? u B — qanuble uncna). Halitd MHHHMaJbHy!0 OCIMJIVIAILMIO Ha 10, + oc) 
byHKILHH 


fn (x) = \ De Ua e)02, 


rye v > 0 — 3agaHHoe Wesoe 4HCJO. 
MuyuManbHaa OcIMIalHA MomMHOMa Py (x) B 3aqaue | OyyeT paBHa 


[ee ab L ac]} 


é 


" 9.32 242+-6u —- 1)2 4 
LPy —— {| we a6 OU Z| a ‘ 2 
: (u + 1) 22. 5p? (+ 2)? 3p? (w+ 2)? 


Mp ycJloBuv 


op? + 6u-+1 6 pie 
aor on Pah = hepa Oe 
4 
Fano seh FO} 28 ; 28.52 
fou —Gaie? + ee’ + Se ee 
24ab ae 2° . 5ac 27.5bc 
p(w+2) ' 3(¢—1)B (p+ 2) (H+ 3) ( — 4) p? (we + 2)? (u + 3) J’ 
eCcJIH 
Sut 6p ttn 22 
A ai EEE ae a 


At . ees | DArC = B* 
Snecb a= +A; 0 faa © aA * 


Ananormuno B 3aqaue 2 romyyaeM JIA MHHUMaIbHO OCUMANALMH (MO0- 
KUB JIA OMpefeMeHHOCTH, YTO N ECTb YeTHOe HHO: N = 21) 


(aA) a! (u—1) Qua —a +4 
(B+ 257 4’), 


fn “(a fp — 0! 
ecJIH 
B —i1 
wt amie’ 
i 
— (a—Pl(atAi(V—A)! fo Be) w(wo+ 1) 
ee @ +p)! ge a ere uBh 
ec JH 
B —1 
sa ae 
Saecb a =v +2. 
Tlocrynuso 
22 Ili 1961 


LMTHPOBAHHAA JIMTEPATYPA 


15. A. PumMapeuko, JloxropcKaa AuccepTallua, Vucr. matem. AH YCCP, Kues, 
1951.2 B.A. Pumapeuxo, JIAH, 103, Ne3 (1955). 3B. A. PpIMapeH KO, TLAH, 
119, Ne 1 (1958).4C.H.Bepuwte iu, Mss. AH CCCP, Ory. dus.-matem. Hayk, Ne 5 (1930). 
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Jlokxann Akafwemun nayk CCCP 
1961. Tom 139, Ns 5 


MATEMATHKA © 


JI. HW. KAMbBIHHH 


O PEWIEHHH KPAEBbIX 3AJAY JWJIA NAPABOJINUECKOLO 
YPABHEHHS C PASPbIBHbBIMH KOI@O®HVWHEHTAMU 


(ITpedcmasaexo axademukom C. JI. Co6onesoim 1 IV 1961) 


PelleHHio KpaeBbixX 3ajjay JIA JIMHeHHBIX NapaOouIH4ecKHX YpaBHeHH C pa3- 


PHIBHBIMH KOSpPUIHeEHTAMH B MOcJeqHee BpeMA yemAeTcA OobWIoe BHHMaHHe 
(?-“). MccneqoBaHua MpOBOAMJINCb Kak JIA OMHOK (°), TAK M JIA MHOTHX Ipo- 
CTPaHCTBeHHbIX MepeMeHHEIX (?,*,°-14). S3ameTuM, 4TO Ip 3TOM H KOSpHILHeHTHI 
ypaBHeHHA BHe MOBepXHOCTeli (JIMHHM) paspbIBa HM CaMH NOBepXHOCTH (JIMHHMH) 


paspbiBa WpeANONaraHCb JOCTATOUHO PIaTKHMH. Llesb10 HaCcTOAMMeH padorTst 


ABJIACTCA JOKA3ATEIbCTBO CyllecTBOBaHHA pemlenua I, I] u II] Kpaepnrx 3aqa4d 
WWI MapaOommueckoro ypaBHeHHA C pa3pbIBHLIMA Koa@puuneHTamu (c oOfHOH 
IIpOCTpaHCTBeHHOH TepeMeHHOH) B CJlydae JIMHHH paspbiBa, YAOBJeTBOp AIO X 
JIMIUb ycoBHio Tembyepa c noKasatTesiem > */2. IIpH QoKa3aTebcTBe HCIOVIb- 
3OBaHbI Pe3yJIbTATbI H MeTOJbI KJlaccHyecKHx paOoT )KeBpe (*) u_ TovbM- 
rpena (?), 

1. PaccmoTpuHM Ha tiockocTy (x, t) o6sacTu 


SP ={(x, 0; X, 0< 4 < Xj 0} 0 ad) 
npuyem j = lana i = 1;7 = 3 ana i = 2 u S}) — 3ameikanue S}), OyuKunn 
X; (t) (i = 1, 2, 3, 4), ompenensioumue Soxosble rpanunnt S$’, Bcerga yee 
MomararoTcA YOBJeTBOPAIOWUMH ycsoBHIo Tembgepa 
EXO) XG) Sa ee (1) 
rye K u 6 — nomOKUTeMbHBIE MOCTOAHHBIE] (0<6< 1). Kpusbe x = X; (0) 


(0<t<T) upui = 1, 2 um i = 3, 4 ne umewr o6mmnx ToueK, amp i = 2, 3 
MOryT Kak rlepeceKarbcs, TaK H, B YaCTHOCTH, NOJHOCTbIO COBNalaTb. B oonacTH 


S (i = 1, 2) pacemorpum mapaOommueckoe ypaBHenve Buga 


Ou- Ou. 
a) i= St be De balm dm thle) (§= 1,2) @ 


MH OyeM UCKaTb pellenue u; (x, 2) ypaBHenusa (2), yqOBeTBOpsIOliee Hauasb- 
HbIM JAHHBIM 


us (x, 0) = Fe (x), Xy (0) CX < Xj, O (3) 
(ij = l upu i =1;j =3 npn — 2), 
KpaeBbIM YCJIOBHAM 
Ou. ACG, (t), 2) 
aa OM (X{OO=G0, OStKT (4) 
j= 1 tpw t= 1: j == 4 non t=) ‘ 
(B YaCTHOCTH, MoxeT ObITb A; (t) = 0) MH yCIOBMAM Ha JIMHHAX pa3pbIBa 
x= X; (, po 3: 
Ou, (Xq (4), ¢ Aus (Xz (t), t 
ay (f) ERD a (f) MOD _ gp, (5) 
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i (XH (Cp) wa (XOOPS (oy 0 eT (6) 
pu BbINOJIHCHHH yCJIOBHH cOrwlaCcOBaHHA 


F; (X;0)) + Az (0) Fi (X; ) = G © (7) 
(ij =lnpni=1;j =4 mpi = 2); 


a, (0) Fy (X2 (0)) — a2 (0) F (Xs (0) = & (0); (8) 
Fy (X2 (0)) — Fe (Xs (0)) = r (0). (9) 


Onno umn o6a ycnosus (4), cooTBercrayromtue II (A; (f) = 0) nm III kpae- 
ol 3afaue, MOTYT ObITb 3aMeHeHBI Ha ycNoBuA | KpaeBon 3aqa4H 


ui(X;,) =p), IIT (10) 
(j= 1°) upy i=1; npw i= 2; f=—4 


 3AMeCHOHM YCOBH CoriacoBaHHA (7) Ha 


F; (Xj (0) = % ©) (11) 
(@= 1 palit = = Aeipw = .2). 


ByjleM uckaTb peliienne uw; (x, ¢) 3agaun (2) — (10), yHoBeTBopsriollee ypaB- 
seHuIo (2) BHYTpH OOacTH S wm Hempeppipnoe BMecTe c Ou;/0x Ha SH; 
2, PaccMoTpHM CHauasa B KayecTBe (2) ypaBHeHHe TeMMOMPOBOAHOCTH BULA 


2 
“ me u; Ou, 


(Cops war vomit Gd enna Cane oid (12): 


Teopema 1. [ycmo éeinoaneHb: caedyrouue YCAC6UA: 

a) Dynxyuu 2, (t), 9: 4), vO, a (1) = 1,2), h(t), r (t) Henpepoiener 
npu O<t<T; ynkuuu F; (x) nenpepoleHer emecme c Fe) 2) ane 
ompeskax [X1 (0), X2 (0)], [Xs (0), X4 (0)] coomsemcmeexno, gynKuuu f; (x, t) 
NenpepbieHel no (x, t) 6 S, npusem Oaa f; (x, t) ebinoaHeHo OOHO U3 ycaoeutt (A): 
WKeepe (1), cmp. 350, 351), nanpumep, 


Meatoel are [ahi (2) |\<k|h—te\* (¥ > 0 nocmosnuaa). (13) 


6) Synxyuu X; (t) (i = 1, 2,3, 4) yooesemsopstom Ha 10, T] ycaoeuro 
Teavdepa c nokasamenem >> 1/5 (1). 

B) Boinoanenot ycaosua coenacosanua (8), (9) u (7) (uau (11)). 

T) Gy, A, — nononcumenonole NOCMOANHOIE, Npudem 


Ayo (t) +a, (ft) HO, DOKI T. 
n) r(t), (2) yOoesemeopsiom ycaceuio I enbdepa c nokasamenem > 1/9. 
Tozda cytuecmeyem pewenue u; (Xx, t) (i = 1, 2) sadauu (12), (8), (4) (uwaw 
(10), (5), (6)), HenpepereHoe emecme c du,/dx na SP. 
3. PaccmoTpuM Terepb BMecTo (12) 6omee oOmlee ypaBHeHHe 


es 
9 Pu; 


Ou- Ou: 
at = St ol ge bee ue + file O ( Ficceal eo) gpm Lc 


Teopema 2. IJJycmb 6binoAHeHel YycAoéeuA a) — J) meopemo: | u, Kpome 
moeo: 8 | 
e) ynkyuu 0; (x, t), ci (x, t) Henpepolenos no (x, t) 6 S wu ydosnemeopstom 
odnomy us ycaoeuti (A) /Keepe, Hanpumep Ycaoéuto Teavdepa c HeHYyAesbim NnoKa- 
samenem no t euda (1d). 


4049 


Toeda cywwecmeyem pewenue u; (x, t) (t = ie 2) sadauu (14), (3), (4) (uau 
(10)), (5), (6), Henpepoienoe emecme c Ou,/Ox Ha SP. 
4. BepHemcea Kk oOmlemMy ypaBHeHuio (2). 
Teopema 3. ITycmo ébinoaneHol ycaceua a) — 6), O) ue) meopembt 2 u, 
Kpome moeo: o q 
*K) Pynkyus a; (x, ft) nenpepolena 6 S® emecme c npouseodnoimu Oa; (x, t)/Ox, 
Oa; (x, t)/Ot, npuuem Oa; (x, t)/Ox, Oa; (x, t/t yOoeremeopsiom odHOMY U3 YC- 
noeutt (A) )Keepe (Hanpumep, ycaoeuro Teaedepa euda (13)). 
3) B o6aacmu S}, a; (x, t) >a; > 0, 20e a;— nocmonnnaa u 


V a (X2 (0),0 a2 (f) + Vaz (Xs), ua -0, O<t<T. ” 
Toeda cytuecmeyem peuenue 3adauu (2), (3), (4) (uau (10)), (5), (6) Henpepole-” 


Hoe emecme c Ou,/Ox Ha Sr. . 
3ameuanne 1. Teopempb | — 3 cnpaBedMBbI Ala m000r0 KOHEYHOTO © 
uvca o6sacre Buna S$’ (i = 1, 2,..., ). ' 
Sameuaun Hue 2. Ecau X; (t) (i = 1, 2, 3, 4) uMetoT mponsBogupie X; (Zt), — 
yHoBsleTBOpsiouHe ycaoBuio Tenmpyepa (1) (X2 (t) = Xs (f)), To pesyaptar, © 
aHaJIOPH4HbI ~Teopeme 3, foKa3aH A. A. CamapcKum (°). | 
5. KpatTko HaMeTHM JOKa3aTesIbcTBa Teopem | — 3. 
Woka3zsaTeabctBo TeopeMb 1. Cnuayana 3agaya CBOAMTCA K OD: | 
HOPOZHBIM ypaBHeHHsM (12) (/; (x, t) = 0), HyseBbIM HayaJIbHbIM JaHHbIM (3) — 
(F; (x) = 0) uw ognopogubiM KpaeBpiM yculoBuaM (4) (mH (10)), (5), (6) (gz () = 90 
p, () = 0, h(t) =0, r( =0). 3aTem pemenne B Kayo o6nactu SY? 
(i = 1, 2) mumercs B Bue CYMMBI TelJIOBbIX NOTeHWMaIOB Mpoctoro cos. aa 
4 HeH3BeCTHBIX IIIOTHOCTeH MOTeCHI[HaJIOB B CHly ycoBuli (4) (HH (7)), (5), (6) BEI- 
BOJATCH 4 HHTerpaJIbHbIX ypaBHeHHA THNa BoubTeppa, NpHyuemM yc1oBusM (4), (5) 
COOTBeETCTBYIOT ypaBHeHHa BowbtTeppa 2-ro pola, a ycmoBusam (7), (6) — 
ypaBHenus Boubteppa |-ro poxa, KoTopble c MoMoutbio MpHema Toubmrpena (?) 
MO?KHO 3€MCHHTb IIPH BBITIOJIHCHHH yCJIOBHH 6), B), 2) TeopemMbl | SKBHBAaJIeHT- 
HbBIMH ypaBHeHHAMH THIIa BouwbTeppa 2-ro poga. OkoHYaTebHO Nowy4aeTcaA 
cucTeMa 4 HHTerpaJIbHbIX CHHIYJIAPHbIX ypaBHeHHH THMa BowbTeppa 2-ro 
pola, HMeroOuHX Apa co claObIMH OCOGeHHOCTAMH, MOpAROK KOTOPbIX He Mpe- 
BpiilaeT | — 6/2. Sta cucteMa Bcerfla MMeeT eHHCTBeHHOe pellieHHe B Kslacce 
HeNPepbIBHBIX MYHKIUMH. 
MokasaTeabcTBo TeopeMb 2. 3anaua ANA ypaBHeHua (14) 
CBOJMTCA K pelleHHio HHTerpo-lHd@depenuHasbHoro ypaBHeHHA Bua 


u, (x, ) = — \ \ |b (E, 1) ae DAL aiporeantes v)| Uz (E, t; x, t) dE dt + 
si) ; 


(x) 2) =U) On ae eee (15) 
rye 


U.(E, 3 x, ) = (sperGit } 


il 
oa, Vind *) exp | ‘a; (i— 7) 


(byHJaMeHTaIbHOe pelleHne ypaBHeHHA TemompoBogHocru (12); vu; (x, t) — 
pellleHHe, MocTpoenHoe B Teopeme 1; y; (x, 4) — pewieHHe OfHOpogHOrO ypaB- 
HeHuA (12) (7; (x, t) = 0), noqoOpanHoe Tak, 4TOObI BHINOHAIHCb yculoBHa (3), 
(4) (uum (7)), (5), (6). YpaBuenne (15) pemaerca MetoyjoM mocieqoBaTebHbIX 
IpHOMMKeHHH C UCMOJb3OBaHHeEM OLeHOK )KeBpe ((!), cTp. 356, 358). 

WokasatTeawbetTBoO TeopeMb 3. 3aqauy qua ypaBHeHusa (2) 
MOXKHO CBECTH K 3ajlaye JJId ypaBHenus (14), paccmoTpeHHOi B Teopeme 2, ecu 
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B KaxkKAOH u3 OGacTer SY cnenaTb 3aMeHy ae 


x 


dé 
ie \ ee 
X/(0) Va, 8 


(j= 1 upw i= 1; j =3 npu i = 2) (cm. (*), ctp. 370), Mp stom KpuBple 


x = X; (0) nepelizyr B kpuBple y = Y; (f), rae bynkuan Y; (t) 6yyT yHOBJer- 
BOPATb ycloBuio Lembgepa (1) c TeM xe NoKasaTeJeM (1 + 6)/2. 


MockosckKHit rocyapcTBeHHbIM yHHBepCHTeT Tocrynuso 
um. M. B. JIomonocoBa 31 III 1961 
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f. Mat., Astr. och Fys., 3, H. 2, Ne 12 (1907), %O. A. Jlagbwkeuckad, JIAH, 96 
Ne 3 (1954). 4E. HW. Kum, Jloxropcxaa gucceprauia, OO OMHOM Kilacce CHHTyAAPHBIX 
WHTerpaJIbHLIX ypaBHeHHii H HEKOTOPbIX 3aauaX TeMJONPOBOAHOCTH AWA KyCOUHO-OAHOPOMHBIX 
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Jloxaanm Aragemun nayx CCCP 
1961. Tom 139, Ne 5 ) 


MATEMATHKA 


ll. HW. JIMSOPKHH 


E-®YHKUHA FPHHA ONEPATOPA BEJIBTPAMH 
MW HEKOTOPbIE BAPHAILHOHHbIE 3AAUH 


(ITpedcmaeaexo axademuxom M. A. Jlaepenmoessim I IV 1961) 


1. 13 pesypratos (') M. B. Kewgpuna caefyet, 4To AIA ypaBHeHHA 


Bs i) = et aelich ayant ae (1) 


uph k > 1 ogfHo3HauHO pa3pellluMa Tak Ha3biIBaeMas 3aqayua E. 

Sagaua E. Halitu yBaxyb HempepbiBHO Audpepenuupyemoe UM OrpaHH- 
yeHHOe B OOuacTH 2*, mpHuierarouleli K ocH Ox, pelieHHe ypaBHeHna (1), mpH- 
HHMaloliee 3a,aHHble HeMpepbIBHbIe 3HaueHHA F (M) na uactu T+ rpannnpl 02+, 
pacnooxeHHOH B BepXHeH MOJLyMJIOCKOCTH. 

Pemenve 3aqauu E B cayyae nomyKpyra (K+ (x? +y?< R*, y >0}) Mower 
6bITh NOJIyYeHO B 3AMKHYTOM BHJe C NOMOUIbIO (yHAaMeHTaJIbHOrTO pellieHHA 
G (x, y; §, 1) ypaBHenua (1), o6manaroulero cBOMCTBaMhH: 

a) G(x, y58, n) = G(E, n; x, y); 

6) G(x, y; §,)= 0 Ha nonyokpymuocta J tice lee 

B) G|,_, Orpanuyeno, OG/dy|,_, = 0. 

STO pellieHve MbI Ha3biBaem E-cdbyHkunei [puna aa nomykpyra K". 

Jana nmocrpoenua dyHkuHu G MbI Hcioub3yeM (byHaMeHTaIbHoe pellieHHe 
ypaBHenua (1), HaligqenHoe A. Betinuitenom (’): 

e Red 
o (x, y: &, = \ sin a da ; 
PS J [(¢— 8)? + 1? + y? — 2yn cos a}? 


PyKOBOJCTBYACh Me€TOJOM 3JeKTpocTaTHYecKHX H306paxKeHHH, NoAyYHM G 
B Bue 


Ginn i= ple wim+(4) cent, mh, 


rae p= V@ +7, a (&*, n°) — TouKa, compsxKennas c (E, n) OTHOCHTeEbHO 
okpyxHocTH x? + y? =R?. 


Ilomb3yacb Tenepb dopmysioi Tpuna 


\ {uBp (v) — vB (u)} dx dy = \ y' {us —o SI ds, 
K+ DSS 


OOBIUHBIM IyTeM IIpHeM K IIpescTaBsennio pelmenust 


up(é, n) = \ 1 GN haere ge = Sys 
T+ 


KoTOpoe Mocwle HaMexKallero BbIYMCeHHA MpvoOpeTaeT BULL 
Be 4 Cy k—-1 ) 
Hw, (6,1) = “* \sintg - F(g) {\ RSE) sin aaaalAe. 
: )[(Reosp—€)?-+-R? sin’ p+ —2R yj cosa- sin a] (2) 

HenocpescTBeHuofi mpoBepKoit MoxHO yGequTbca, 4TO dopMysia (2) aeT 
pemenne 3agauu E. Ja Hac BaxKHO OTMETHTD, 4TO STO pellieHHe YAOBJETBOPACT 
yenoBuio Ou, (x, y)/dy|,_, = 0, 4TO cpa3sy 2%e clexyeT H3 aHaJIMTHYHOCTH 
YHKUHH U, (Xx, y) B OKpecTHocTH juo60li TOUKH oTpesKa {— R< x< Rk, y = 0} 
uM ee YeTHOCTH OTHOCHTeNbHO y. Bomee Toro, dbopmysia (2) aeT aHasIMTHYeCKOe 
pemlenwe ypaBHeHua (1) BO BceM Kpyre x* +P Re: 

3amMeuaune 1. Popmyusa (2) 6e3 Tpyqa Moxer ObITh pacnpocTpaHeHa 
Ha n-MepxHbIli cryuali. [Ip 9Tom ona Jer pelienue sagaun E mpu Bcex Ra 30, 
Oguako Ip u3MeHeHHH Mapametpa k B npoMexyrxe (0, 1) 970 pellienne He equn- 
eTBenHo. Coulsemca Ha paoory (°), re c Momomtbio yHkuun puna, mocrpoen- 
HOM Ha OCHOBe Apyroro PyHAaMeHTaJbHOrO pelleHHA BbITIHCAHO pellleHHe 3aayH 
‘Tlupuxsie 41a n-MepHoro ypaBuenus (1) mpu k < | B nourymlape Nee ork 
eee RX, > 0: 

3ameuaun He 2. BaxkuHo OTMeETHTb TAKE (MbI STHM (PAKTOM BOCIIOJIb3yeM- 
ca lose), ¥TO dbopmMysa (2) JaeT pewienve ypaBHeHua (1) MpH 3HayHTesbHO 
Gouee OOUIUX TpeOoBaHUAX K rpanuuHoli bynkuun. [1px 9TOM ona MOxeET Mped- 
CTaBJATb H HeOrpaHHuenHble pellienua. EctecTBeHHO, B 9THX CJTydantxX BCTAIOT 
BOIIPOCbI O TOM, KaK MOHHMATb BBINOJIHeHHe TpaHH4HbIXx ycuioBul Ha I" wo equH- 
CTBEHHOCTH pelleHHa. 

3amMeuanue 3. C _ MOMOLIbIO (byHAaMeHTabHOrO = pelleH A 


= g (x, y; &, ) OObldHBIMM MeTOZaMH MOXKHO CTPOHTb E-pynkumio [puna 


M Jia fpyrux oOsacTeH; HallpHMep, MeTON, dIeKTpOCTaTHYeCCKUX wu300paxke- 
HH TOMMTCH Jia CefMeHTOB Kpyra, JIA MepBoro KBaj[pauTa HU T. J. 

2. Tlepeiijem Tenepb K BapwalMoHHOMy aHasory 3azauu E. Byzem paccmat- 
PHBATb ONHOCBASHY10 OGsacTh Q+ c KyCOUHO-rlaqKoOH rpannueh I *, npHuterato- 
iLy!o cBepxy K ocu Ox. Cregom pyHkunn u (x, y), oMpefetenHol B G+, Ha rma: 
KoM kycKke 7 I 6ygem HaspipaTb dbynkunio F (M), Ana KOTOpOH 

lim wu (*, y) = F (M) 
(2, oom 

TlouTH JWI Bcex TOUeK MEY (peed Gepetca no M0GoMy HeMpepbIBHO Audipe- 
peHIHpyeMOMy H HeKacaTeJIbHOMy K Y HOJII0 HallpaBenHi a (x,y)) u F (M) 
C TOUHOCTHIO 10 SKBUBAJIeHTHOCTH He 3aBUCHT OT KOHKpeTHOrO BbIOOpa a. 

3anaua Eva. Haiirn (ananuTuueckoe) pellienue u (x, y) ypaBHenust (iy; 
uMeroulee culeqom Ha I‘ sanannyo dyuHkumio F (M) mu oOmamaioulee KOHeYHbIM 
BeCOBbIM HHTerpaJioM 


Dae) =\\ur (34) +(e) fardy, ROU (3) 


Visyyenve STOH 3afauM eCTeCTBeHHO, TaK KaK OfepaTOPp By, (u) ABsIAeTCH 
rpaqvenToM dyHKuMOHAaa (3) HB CHJLy STOO BOSMOXHO HCTOAb3OBAHHE BapHa- 
I[MOHHOTO MeTOJa IIpH ee pelieHun. STO u Obl CAeaHO B padoTe dle ean Keyi 
paBuesa (*), Pe 1OKasaHo, 4TO CyllecTByeT CAMHCTBEHHOE pelllenne BapHallHOH- 
HOM 3aauu Ha MHHUMyM (byHKHoHaa (3) HM YTO STO pellieHe ABJIACTCA AHAJIM- 
TuYeCKOH PyHKuMeH, KOTOPad MpeycTaBIAeT COOOH eNHHCTBEHHOe IPH yCOBHH 
Dy (u) < co pelienve ypaBHenua (1). Mobi JonouHaeM pesybTaT dl: TK yas 
DABIEBA B HECKOJIbKHX IlyHKTaXx. Bo-nepBbIX, MbI aeM HeOOXOMMbIe H OJHOBPe- 
MeHHO JOCTaTOUHbIe yCJIOBMA paspelluMocTH 3aqayH Eyer B TepMMHAax CBOHCTB 

* Tpanuna I’ pasOupaerca Ha yuacToK I'o, jexkailul Ha ocw Ox, wu yuactok It, Aexa- 


mui B BepxHel moaynamockoctu. Mp cuuTaem, TO T+ we kKacaTembHo K Ox MH He UMeeT 
BbIDOMKCHHEIX YIVJIOB. 
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rpaHvyHoli pyHkunH F (M). Bo-Bropbix, Mbl yrouHAeM TeopeMy eMHCTBEHHOCTH. 
Hakonell, Mbl JOKa3bIBaeM, 4TO Ha CBOOOAHOH YacTH rpaHHubl To BHIMOHAIOTCA 
«eCTeCTBEHHbIey TpaHHuHble ycJoBua Ou/dn|r, = 0, 4YTO BeeT K ysy4IeHHIO 
HEKOTOPHIX OIN€HOK H HMeeT HHTepecHble CJeqCTBHA. 

Teopema 1. Aza moeo umobe: 3adaya Eyer UmeAA peweHue, HeOOxOOUMO 
iL OocmamouHo é6biInOAHeHUe yYcAoésutt 


1) \ y*| F (M) ds < 00; 
r+ (4) 
: C |F(M)—F e 

2) \ ds, | EO ot (M, Q) ds < 00, 
r+ As 


20e w (M, Q) — meHoulee u3 paccmosnut mowek M u Q Oo ocu Ox *. 

Jloka3aTeJIbCTBO MpOXOJUT NyTeM OOpalleHHA K BapHalMOHHOH 3afaye T10 
CX€MaM, HCHOJIb3OBaHHBIM B (*). Tot dakT, To ycnoBusn 1) u 2) npemcTaBAoT 
co6ol KpHTepuH orpaHuyenHocTn D, (u), ycCTaHaBJIMBaeTCA ¢ MOMOLIbIO amma- 
pata, OXapakTepH30BaHHOrO B (°). 

Teopema 2, Pewexnue 3adauu Eyar eOuNCcmeeHHo. 

YcraHoBuM cHauadd BcnoMoraTeIbHY1O emmy. O6o3Hauum yepes W5'), (Q+) 
KslacC KBapaTHYHO CYMMUPYeMBIX B 2+ PyHKUMH, OOMAZawulHXx O6OOMLeHHbIMU 
B cmpicie C. JI. CoGouesa (°) MpoM3BOAHbIMU C KOHeYHBIM MHTerpasioM Dy, (u). 

Jlemma.. ITycmo d@ynkyusa v € W3!, (Q+*) o6aadaem emopoimu ob06buWeH- 
HOIMU NPOUSBOOHIMU WU nowmu é6ctodyY YyOoBremeopnem ypasHenuto By (v) = 0. 

y E: oy) 
Toeda Oasn svboti pynkuyuu © (x, y) € WS, o6patuarowetica 6 Hyab Ha T+, @ol- 
noansemcsa pasencmeo (ypasHeHue 6 6apualusAx) 


(ye (20% 4 29) de dy = 0. 


Q+ 
MoKxa3zsateabertrso. I[lycth 25; — mHoxecTBo Toyuek o6mactu {*, 
paccTOAHMe KOTOPBIX JO ocn Ox Oombule 6, a /s — nepeceyenue o6macTu Q+ 


c mpamoi y = 6. UutrerpupoBanveM no 4acTAM HM C MOMOILbIO HepaBenctBa By- 
HAKOBCKOFO IIpHAeM K OLmeHKe 


((unG0% + $088) aca” = (Cure Sbae) ue (BOYae. | gate 


: y oy oy 
= 8° (8)-L(8), J(8) = | a(S) AE (8) = \ b&2 £2 (x, ) dx 
Is ae Ts 


Hi3 koneynoctu Dy, (wu) caeqyeT cyllecTBoBaHve nHTerpaua \ 0) dé, 


0 
rue H — BepTukKaJIbHbI pa3sMep o6lacTu 2. Kpome Toro, 43 HepaBeucTBa Xap- 
au (*) culeqyeT omenka 


. ca / 2 

\\ yt 202 (x w) dx dy <C\\ (SE) dedy, 

lobe oF a 
B CHJly Yero MOUTH pH Bcex 6 cyuecTByeT TakxKe HuTerpas L (6). Ho rorya xorsa. 
Obl QA HeEKOTOPO NoceqOBaTeMbHOCTH 5, OMKHA BbINOMHATECA O1eHKa 


(a Cc 
J (8k) S Sina]? L (0%) < sina 1 


* 

B wamux ycnosusax cneq F(M) spasnercs OMHOBPeMeHHO PpaHWUHbIM 3HayeHHeM 
B CMBIC Ie CXOMMMOCTH B Cp€AHeEM KBapaTHYHOM Ha J06OM BHYTpeHHem yuactKe +, a mp 
qo6aBuenun seca y* nw Ha Bcem Tt. 
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, CJe@MOBATeIbHO, Mp MpefesbHOM Mepexoye MO 3STOM NOCMeAOBaTebHOCTH 
OJIyYHM 


3 0 
ea y* (Se = ay a ge) ax dy = 0. 


Sp 

IlockobKy MHTerpad cyllecTByeT (YTO CueqyeT M3 HepaBeHCcTBa ByHsAKoB- 
Koro), TO, MO CBOMCTBY aOcOJOTHOH HelpepbIBHOCTH HHTerpada Jledera, 
Tcioa cJlelyeT yTBepxKJeHHe JIeMMBI. 

JjoKa3aTeJbcTBO TeopeMbI 2 MpoxofHT Tellepb Kak B (°) (cTp. 105). 

3. Jlokaxkem Tenlepb, 4TO pellieHve uw 3amaun E,,, YNOBMeTBOpseT (B K1accH- 
€CKOM CMbICJIe) ycloBuio Ou/dy|,_, = 0. PaccmotpuM BHyTpeHutoio TouKy M 


TpesKka Io, u myctb Ke — NowyKpyr B BepXHeli NOJynMOcKOCTH JocTaTOUHO 
fanoro pagquyca Rc weHTpoM B TOUKe M. MDyHKuNA Ww UMeeT Ha BepXHell rpaHH- 
+ 


ie Tp 3TorOo Kpyra 3HayeHHe Fp (qf), KOTOPOe, lo Teopeme |, yOBMeTBOpAeT 
cnoBusxAM (4). Ilocrpoum no dopmyuie (2) PyHKWHtO Up (xX, y). HenocpesctBen- 


[FIM HOACYETOM MOXKHO yOeAUTbCH B CMpaBeWIHBOCTH HepaBeHCTBa (OGecrieun- 
arolero KOHeYHOCTh D, (up, Kp)) 


| Fp (M) — Fp (Q) 
| MQ? 


ee OR EEE 6 \ dsy \ 
eR 

Tlockombky uw, (x, y) — pellienve ypaBuenua (1) u oOnaqaeT orpaHHyeHHbIM 
SECOBLIM MHTerpasIOM, TO, B CHJly YNOMAHYTHIX pe3ybTaTOB paboTHI (*), Ona 
YIHOBPeMeHHO ABJIAeCTCH e€JMHCTBEHHBIM pellleHHeM BapHalMOHHOH 3aauH B 
lolyKpyre Kx. Ho rorya ona 0683aHa coBnagath ¢ wu (x, y), HOO B MpoTHBHOM 
syuae PYHKUHA 


w(M, Q dsy< &. 
JP 


PME, Y)y FE he ICR, 
an) — 
Ca Rena sane wa 


6aaa Obl MeHbIUMM BeCOBLIM HHTerpaJiOM, 4eM Wi, YTO NPOTHBOPeyYHT MUHH- 
MaJIbHOMY CBOMCTBY WU (KOTOPOe YCTaHaBJIHBaeTCA MO XOY MOKa3aTeJIbCTBa TeO- 
pempl 1). Takum o6pa3om, up =u, HM NoTomy Ou/dn|,_, = 0. Ha ocHopannn 
[MpOBeeCHHBIX paccyxXTeHHH MOXKHO yTBepxKLaTb axe OobIle. 

- CaencrTsue. Pemenne 3aqaun Ey., OyyaH Mposo/KeHO YeTHBIM OOpa- 
30M OTHOCHTEIbHO y, JaeT aHaIHTHYeCKOe pelieHHe ypaBHeHna (1) B OOslacTH 
QOr4+ To + Q°*, 

Anasloruunoe yTBepxXyeHHe ClpaBeqIMBO, KOHeYHO, H Aaa 3agaun E. 3a- 
MeTHM, 4TO pellienve 3ayauH Eya, He 0693aHO ObITh OrpaHHYeHHbIM. OHO MOET 
MMeTb M3O0JIMpOBaHHble TOUKU pa3spbiBa OuMorapudMuyeckoro Tuna Ha I+ H pas- 
PBIBLI CTeMeHHOTO pOjla B KOHeYHBIX TOUKAaX Io. 


Mockosckvi HHKeHEpHO-(pu3snyeckHit Tlocrynua10 
HHCTHTYT 23 III 1961 
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* Q- — 3epKambHoe OTpaxkeHue O6nacTH Q+ B ocH OX. 
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Jloxxayn Akagqemun nayrk CCCP 
1961. Tom 139, Ne 5 


MATEMATHKA 


Unen-koppecnonjent AH CCCP A. B. MOFOPEJIOB 


K BONPOCY O PEFYJIAPHOCTH BbINYKJION MOBEPXHOCTH 
C PETYJIAPHOH METPHKOM B IBKJINJOBOM 
MPOCTPAHCTBE 


T]po6semMa peryApHOCTH BHIMyKIOH MOBepXHOCTH C peryAPHOH MeTpHKOM 
B 9BKJIMJOBOM IpocTpancTse Oblla B OCHOBHOM pellena B padote aBropa (').. 
Vmenuo, Oblia Joka3aHa CuJleqyrollad Teopema. ‘ 

Ecau 6binykaaa nosepxHocmb umeem peeyaapnyto (n pas Oudeperuupyemyto, 
n > 5) mempuky u nonooicumenbAyfo eayccoby KpUeusHY, MO cama noBepxHOcMb 
peeyaspna (no Kpatinett mepe n — 1 pas Oudypepenyupyemd). Ecau ote mempuKa, 
noeepxHOcmu aHaAUmuUuUeCcKaA, MO nobepxXHOCMb !anaAumuu4ecKaA. 

Mbt TOBOpHM peliieHa «B OCHOBHOM», TaK KaK OCTaBaJlOCb HeEACHO, 4TO OyqeT 
Bcayyaax n = 3un = 4. IIpun = 2 otser gaet Teopema A. JI. AmekcaHapoBa: 
(?), coriacHo KOTOpOM BbINyKJIaA MOBepXHOCTb C OPPaHHYeHHOH MOMOKUTEbHON 
yAeIbHOH KPpHBH3HOH, B YaCTHOCTH C JBaKLI AndbdepenuupyeMoH MeTpHKOH MH 
MNOJOKUTEIbHOH TaycCOBOH KPHBH3HOM, ABJIAeTCA PaqKOu, T. e. NO KpatHen 
Mepe OJHH pa3 Juddepenuupyema. B nacTosulee BpeMa, Olarofapa paOoTaM 
HupenOepra (*) 1 Xetuca (*), TeopeMa O peryJApPHOCTH MoxeT ObITh JOKa3aHa 
TakxKe B CJlyuae n = 3 Un = 4, TloKaxkem 9TO. 

JjoKa3aTeJIbCTBO TeOPeMEI O peryJIAPHOCTH BbIMYKJOH MOBepXHOCTH C pery- 
JIAPHOH MeTPHKOH, cofep»xalleeca B padorTe (*), B OOMIHX YepTax COCTOHT B CJle- 

ytOuleM. Ilyctp Pp — BbIINYKsaA MOBEPXHOCTh C peryJApHOoH MeTpHKOH HM TOJ10- 
*KMTeJIbHOH KPHBH3HOH, P — TouKa Ha 9TOH MoBepxuHocTH. JLaia WOKasaTeJbcTBa 
peryJIApHOCTH MloBepXHOCTH ® B okpectuocTu P BBOJMM Takyt0 Tapamerpu3anHio 
u, UV, B KOTOPOH MeTpHKa MOBepXHOCTH OOJIaqaeT yYKa3aHHOH B YCJIOBHH TeO- 
peMbl peryApnHocthyw. []mocKkocTbi0, MapaJiesIbHOH KaCaTeJIbHOH MJIOCKOCTH B 
Touke P, OTpe3aeM OT MOBep XHOCTH ® maleHbkyio0 Walky  M O603HaduM Go 
O6aCTb Ha KOOPAHHATHOH MIOCKOCTH UW, VU, COOTBETCTBYIONLY10 MlalKe. | 

TlocrpouM MocwieqoBaTebHOCTh 3aMKHYTHIX AHaJIMTMYCCKHX KPHBbIX YR 
BHYTpu OOMacTH G,, CXONAULyIOCa K Kpato O6slacTH, Taky10, YTO reowesHyecKkad 
KPHBH3Ha KaKIOH KPHBOH Y~% B MeTPHKe IWankKH, 3aaBaeMOH JIMHeHHbIM 9JIe- 
M€HTOM 


ds = E dif --2F diue ado 


Oblla cTporo MOMO*KUTeIbHA. 
IlocrpouM Jamee moceqoBaTebHOCTh aHaJIMTHYeCKUX MeTPHK 


2 
ds, = E, di? 32 2F, dudy AVG.a0" 
B OONacTH G,, CXOMAULyIOCA K MeTpuKe ds? wankKH w, B Kdacce C”, T. e. TaKyl0o, 


yTOOH KospunnenTE! Ex, Fz, Gy WMHeliHOro 2NeMeHTa ds; CXOAMIMCb K Ko3d- 
duuventam E, F, G munelinoro 3nementa ds? BMecte c IIpOH3BOJHbIMH: JO -ToO 
nopayka. He OrpaHH4MBan OOULHOCTH, MOXAHO CUHTATb, YTO TeoflesHyecKad KpH- 
BU3Ha KPHBOH Yx B MeTpHKe ds" cTporo Mouo*KUTebHa. 
Merpuky ds? paccmaTpHBaemy1 B OONacTHGo,, OrpaHHueHHOit KpHBOlt ‘a 


MOXKHO nemnusce age aHaJIMTHYeCKOH WanKkol @, (1). pu k-> co nocaeLoBa- 
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JIbHOCTb WiallOK Wz CXOAMTCH K Wanke w, paBHor w ('). Takum o6pa3om, Aa 
KasaTeAbCTBa PelyAPHOCTH w B OKpecTHOcTH P JocTaTOUHO NOKa3aTb pery- 
IDHOCTb 0. 

Xeltum B padote (*) Joka3an cuJemyiollyio Teopemy. 

IIycmo fr (u, v) — Oeaxcdet Ouddepenyupyeman eekmop-@ynkuyusa, 3adaHnHaa 
o6aacmu 2 naockocmu u, v; ds? = E du* +2F du dv + G du* — aunetinenti 
emenm nosepxnocmu Y: r=r(u, v). Lycmo Koappuyuernme opm ds* 
paHUYeHbL eBmecme C UX NpoUseodHeLmuU Oo mpembeeo nopxdKa u eeauuunod, 
pamnou Ouckpumunanmy dopmel nocmonnnott a, eayccoba Kpueu3sHa nosepx- 
emu D ectooy dorowue b > 0, a uNMeeparbNaA cpeOHAA KpUeU3sHA C2panudeHa 
cmosnHou c <_ co. To2da Ha mHomecmee BHYMpeHHUX mo4uek Q,- YOaAeHNDLX 
1 €€ 2paHuljol HA paccmosHUe, He meHoluee p > 0, MOSKCHO YKasZaINb OWeHKY MO- 
neti eMopwlx npouseodHolx Ff (U, V) 6 3aBUuCUMOCMU MoAbKO Om Beaudun a, J, 
p. Bonee moezo, KaK080 Obl Hil ObLAO NOAOBWCUMeABHOe 4UCAO'V < 1, Oaa nocmoanH- 
‘x Tenvdepa emopolx npouseodHelx fr OMHOCUMeNbHO NOoKasamenA 'V modcen OoLmb 
A3QHA OUeHKA 6 3ABUCUMOCMU OM Mex Ce BEAUYUH U 4UCAA V. 


IlpuMeHaad 9TyY TeopeMy K MOCMeOBATeNbHOCTH IlalOK W, nepexoaa 

fipeqely mpH k —> oo, MbI 3aksuO4aeM, 4rO MpeseibHad WanKa © JouKHA 
2--V 

MHaieKaTb Klaccy C', O<v<l, T.e. BeKTop-pyHkuua rf (u, v), 


Jlaioulad ee, UMeeT BTOPbie MpOusBOHbIe, YAOBIETBOP HOMME YCOBHIO Teab- 
pa c moOniM NloKa3a elem v, O<v <li. 


Tlanbueitmiaa perynapHocth npesetbHO WanKH w Momyuaerca Cc MOMOIIbIO 
Opembt HupenOepra o xapakTepe peryJIApHOCTH JBaxKbI Auddepenwupyemoro 
MeHUA YPaBHeHHA SMMMINTHYECKOTO THNa C peryJIAPHBIMU kooppunuenTaMu 
MpHMeHeHHH ee K ypaBHeHnio JlapOy. CorsacHo sToli Teopeme u3 AByKp aTHOH 
ipiepeHUHpyeMOcTH MOBepXHOCTH ® H N- KpaTHon AupdpepeHuupyemocrTu ee 
STPHKH CJlehyeT, 4TO MOBepXHOCTb © MO KpaiHeli Mepe n — | pa3 Audhepen- 
Ipyema # (nm — 1)-e npousBogzuble PyHKUHH fF (u, V), 3aqalolleH MoBepXHOCTb, 
{OBJIeTBOpAIOT ycloBuIo Tenbyepa c soObIM MoKa3saTemem A, O< A< |. 

Takum o6pa3om, ecIH n > 3, TO BbINlyKJIad MOBepXHOCTb CMeTPHKOH KJac- 

C” 4 nosowKUTebHOK rayccoBoH KpuBUsHOH . pHHayexUT NO Kpalineli Mepe 
faccy C” *** npu mo6om a, O< a < 1, . 

AHaJIOPHYHbIN pesyMbTAT HMeeT MeCTO HW pH n = 2. On Nowyyaetca H3 Apy- 
id TeopempI Xeituca (°). XeltHc JoKa3a1, TO ec ABaK ALI Audhbepenuupyemaa 
THKIMA 2 (xX, y) B OOMacTH Q NMMOcKOCTH xy yNOBMeTBOpAeT yCJIOBHIO 


0 < a4< 2xx2yy — Zey <P << &, 


Ha MHOxKecTBe BHYTPeHHHX To¥eK 2, yaJIeHHbIX OT ee PpaHUIbI Ha paccTos- 
@ He MeHbillee d > 0, nNepBble NpoH3BOHbIe PyHKWHH 2 (x, y) YHOBJeTBOpAIOT 


nosu1o Teabyepa c noKa3aTesiem Vv = V Blo. HM MOCTOAHHOH, 3aBHCALIeH TObKO 
a, B, d, u 


6 = d max (2 + 2)" 
Q y 


[lpumMenaa aTy reopeMy K UlamKaM @,, CXOAAMMMCA K ©, 3aKJIO¥aeM, 4TO 
loKpecTHocTu Touku P nepBble MpousBOAHble PyHKuUMH 2, (x, y), 3ala1oulux 
M MOBepXHOCTH, PpaBHOMepHO yfoBMeTBOpAIOT ycuoBHIO Tembyepa c JIOObIM 
\Ka3atesiem Vv < 1. (IIpu Manon OKpecTHOCTH B/a CKOJIb yYroHO OIM3KO K efH- 
(we BBHAY HelpepbIBHOCTH raycCOBOH KPHBH3HbI HPlaqKOcTH MpesebHOuK Mo0- 
pxuoctu.) Ilepexoga kK mpegxemy mpu k — oo, 3aksI0¥aeM, 4TO 9THM CBOHCTBOM 
flaflaeT 1 MOBePXHOCTb w = 
TakuM 06pa30M, Mbl NpHXoOquM K MOJIMHOMY pellleHMio BOMpoca O peryJAp- 
‘Td BbIMyKOM MoBepxXHocTM C peryJApHOH MeTpHKOH B CJeLyiwulei 
pMe. 
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Teopema. Ecau ébinykaan nosepxnocmh umeem peeyaapnyto mempuk 
Kaacca C" (n > 2) u noaoscumenbnyto 2ayccoby KpueusHY, MO cama noBepxHecm 
npuxadaesum no Kpatinet mepe kaaccy C”*** npu aw6om a,0<a< 1. Eca 
mempuka nobepxHocmu aHanumu4uecKan, MO noeepxHOcMb axaAUumuU4ecKaA 


@Mu3HKO-TeXHHYeCKHH HHCTHTYT Tlocrynuo — 
HH3KHX TeMmepaTyp 18 V 1961 
Akajemuuw HaykK YCCP 


UMTMPOBAHHAS JIMNTEPATYPA 
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MATEMATHKA 
C. H, CJIYPHH 


MORAY JIM HAL &-TPOCTPAHCTBOM ~ 
(ITpedcmaeaeno axademurom C. JI, Co6onesoim 31 IIT 1961) 


1. A6cTpakTHad HOpMHpoBkKa NpoctpancTs Tuna Bx (') nosBomsneT Govlee 
JleTabHO, 4eM B pocTpaHcTBax Tuna B, u3sydaTb MaTeMaTHYeCKHe OObEKTHI Cpe- 
CTBaAMH (YHKIUHOHAIbHOrO aHasusa. Syecb CTpOATCA MOfysM Hay K-mpoctpau- 
CTBOM Cc efvHHel (1), OHH H3 KOTOPbIX ABJIAETCA OOOOMIEHHEM BelleCTBeEHHOFO 
6aHaxoBa IpOCTpaHCTBa H, B YaCTHOCTH, OOMaaeT CBOMCTBAMU  MpOcTpaHcTBa 
Tuna Bx, pyro ABJIseTcA COOOMeHHEM BelLeCTBEHHOFO PHJIbOepToBa MpocTpax- 
CTBa, 

2. K-mpoctpaucTBo Kak 0O606menHHOe KONELHO. K-npo- 
cTpanctTso Z c eqununel cOpaliaetca pas MYHbIMH CnocoOaMmnH ('~*), SKBHBaJIeHT- 
HBIMH Mexyly coOoli (Kak 9TO culeqyeT u3 Teopemb! | (*)), B KOMMyTaTHBHOe 0606- 
I€HHOE KOJIbIO (IPOH3SBeReHHe Zu CYWECTBYeT He Jia BCeX 2, U & Z), B KOTOPOM 


mn 
jis Bcex SueMeHTOB 2 onpenfenen V 2 H AIA HeEKOTOPHIX ONpesenen (7) OOpaTHEIii 
271 (zz71 =e, Te ez — cle Snementa z (?,?)). MakcuMasibHoe pactinpenue 


Z ()- K-mpoctpanctsa Z sBpasetca a6coJOTHEIM Novem (c TOH xe eqMHULE!): 
fIpoHsBefleHHe ZU H oOpaTubli 27 CyILeCTBYIOT AIA BCeX Z, u€Z ()..Jlaa mpo- 
CTOTHI 3amucH 6yfeM cuntTaTb, uTO ZC Z. OTMeETHM OHO CBOHCTBO NpON3Be- 
nenua B Z. Jina nwO6nix 2; € Z, 7; > 0 cymectByeT VaV z, Tak Kak (2, %) 
By) Zz, VV ZU V2V2z cyllecTByeT B Z. 

CetiwetHoe B Kl pocTpaucTsBe. ir 

Onpegenenne 1. Ecam pesyabrat zu7* felicrpuli BZ Hay 91eMeHTaMH 
u3 Z ipwHaanexuT Z, Ha30BeM erO YaACTHBIM z/u. 

OTMeTHM HEKOTOPbIe CBOHCTBAa YACTHOTO, HENOCpPeACTBEHHO CJlefylouine u3 
cpolicts fefictauli zu-! B Z u norpyxenua Z B Z (!~*), JlelictBue JeneHua Hop- 
MaJIbHO, T. e., ecu |2|<|v|, |u| > |w|, v/w cymecTByeT, To cyllecTByeT 
uw 2z/u, mpwuem | z/u| <|v/w|. Laa Toro yT0Obl v = z/u, HeOOXOAMMO H JocTa- 
TOUHO, UTOOLI BZ vu = Zey, €y = Ez /\eu. Ecu um, zu? cymectByiwr B Z, 
To zu~! = z/u. JlelicrBue JeweHua CObIUHbIM COpas0M CBA3aHO C COOTHOIWEHHA- 
‘MH CPaBHHMOCTH, apvdpMeTHYeECKHMH JleHCTBHAMH (Tp yCIOBAH OCYIeCTBMMOCTH 


YMHOXKeHHA WJM JeJIeHHA JaHHbIx 3JI@MEHTOB), H3BJICEVeEHHEM KOPHA HAaTYPaiJib- 
& 


‘Hom cTenlenu. Ecau udv (*), To —— = = + =. 

Kaxkoe-s1H60 OOCTOATELCTBO B JaJIbHelWeM OyJeM Ha3bIBaTb HO PM a J b- 
H bIM (cp. (2)), ecm H3 TOFO, YTO OHO HMeeT MECTO IIpH HEKOTOpbIX u € Z, 
noculeyyeT ero coxpanenve mpH s1060M z€ Zc MosyJeM he er 

4-CxonaumocTtb B KnupoctpaucTsBe. B K-npocrpanctse Z 
MOXKHO YCTaHOBUTb HECKOJIbKO BULOB CxoquMocTH. IlycTb B Z KaKHM-TO COpas0M 
onpefedena CXOMuMOCTb Z, — 0 JIA HEKOTOPBIX 2, > 0. Tlon0xKUM 2, — 2, 
ecH |Z, —z| — 0. 

Tlorpe6yem, uTo6bl CXOJMMOCTb YAOBJETBOPAAa yCOBHAM: 1) caomxeHHne 
HeNpepbIBHO (OTHOCHTEIbHO C¥eTHOH MOCcseOBAaTebHOCTH); 2) CXOJMMOCTb 
HOpMabHa: ecuu 0 < Za Cun > 0, TO zn — 9; 3) eCHH .2n,.= 2, Zn — 0; 
ai 2 = 0; 

Orciofa cilehyeT EMHCTBEHHOCTb Mpefesa. YKa3aHHbIMH CBOHCTBaMH 06- 
Jlajjaet, HalipHMep, (0)-cXOMMMOCTb (); (0k)-cxoquMocTb, ecm Z ABJIAeTCA Tpo- 
cTpaucTBom Tuna Bx C MOHOTOHHOM HOPMOH: U3 |z| < |u| cnenyer| z]< | u{ 
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s K-npocrpasctse W HopM; Tolojoru4ecKkad cxoquMocTb, ecu Z aBanerca 
KT-npoctpaucrsom (*) c nepBo akcHoMol OTAeTMMocTH. Ja TakKOH CXO,MMOCTH 
ocTaeTca BepHoH Teopema 2 (*). 

5. O606meHHHH MOAYAb HAA K-NpOcTpauHcrtTsB OM. Jue- 
MeHTbI 43 Z uw Z yCAOBHMCA Ha3bIBaTh CKAAAPAM H. 

Onpenwenaeunune 2. [Ilycth AMA HEKOTOPHX 9AeMeHTOB H3 Z 
uw HEKOTOPHX 9MeCMCHTOB H3 ANUTHBHOH KOMMYTATHBHOH rpynne X 
OMHO3Ha4HO' OMpesemeHbl NpousBpeqenua zx, xzEX, upwyem lx = x u AAA 
Pe ZL, he ven é 
zx = x2, 2(% +y) = 2x + 2y, (2 +.0) X= oe bux, 2e(ux) = ()x (1 
Ip YCNOBHM CyUeCTBOBaHHA MpOH3sBeqenHH XOTA Obl B OMHOM 4YaCTH KaxKJoro 
paBeuctsa (1); yMHowkKeHve Ha CKaJIAP HOPMAJIbHO: ECM ux CyukecTByeT B X,- 
|z| <|u|, ToB X cyuectayeT u 2x. Torga X Oyyem Ha3piBaTb M, -Mojyviem. 

Ecau 4 — BellecTBeHHoe YHCO, TO MoM Ax MonHMaem AIX, 

“Onpenmeneune 3.EcaunZ—aOdcoawTHoe nome (cM. Bolle) 
u B Mz-Monyne X pousBeqeHue zx cylecTByeT ANA BCex zEZ, xE& X, 
TO X Ha30BeM aOcOJWTHHM MzMogayasem. 

Onpeg2 teuue 4. Adcomorand M y-Moqyib X + X nasospem M-p a c- 
wmwupenuem MzmMonxyaa X, eC cMbICA Mpou3BeqeHuA 2X ANA 9Ne- 
MeHTOB 2 @ Z, x © X oquHakos B X u X (Np ycuOBMH CylecTBOBaHuA 2x B X). 
Smecb BMeCcTO M30MOpipu3Ma IpuHATO BKMOdeHue X (_ X TakKe MAb AIA 
MIpOcTOThl 3amvcH B aJIbHeHUIeM. I 

Teopema l. na ecaxoz0 M.-modyaa cywecm3yem eeo M-pacwupexue. 

Iloctpoum X H3 BCeX MOCMeqoBaTeMbHOcTeH x = {x,} (n = 1,..., 00) 

m 


BCCBO3MOKHDIX «IMHeHHbIX» KOMOMHALMH x, = reece rye m — mio6o0e He 


k=1 
(PHKCHPOBaHHOe HATYPAabHO2 YACMO; xX, E X, xX; + X, pu i | Rk; pH KaxKIOM 
Rk {Zen} AgdaeTcA (0)-cXOAAM2Hca B Z NOCMeOBATebHOCTbIO KOHe4HO3HAaU- 


p 
HBIX 9eMeHToB ('). Onementsl x u y = {y,} @ X (rae yr = Dany) 6yqeM 
i=1 j 
WUTaTb PaBAbIMi, ecla m =p, ¥, = y:,(9)-lim 2,, = Oj-lim 7:, (Rk = 1)... ae 
N>s0 nh—->s0 


Dnemeuty x € X MocraBuM B CooTBeTCTBHe CTAMOH4pHytO WOCJeAOBATeIbHOCTb 
{x} & X. Orokaectaaaa xc {x}, Momyqum BKMioteaue X C X. Caoxwenue B Xi 
onpeyeituM «MOKOOpAuHaTHO»: x ae y = (x, Be ia «UDMBOLA MOROOHbIe GICHbD | 
TaK, 4TOOSI BCe Xy. Y; OslTM pasnaquel. OrpeqenmuM yMaoKeawe Ha CKAMAp: © 


m 
(0) — : 
a 
2X = XZ =| Si 2szeate}, rye KOHCYHO3SHANHbI2 Z, — 2 (cyi 2cTBOBAHHe TAKHX 
R=1 


2; BANMO H3 MeMMbl 2.17 raaot 4 B (')), U:nome3ya (9)-nedo2pot3a2cTe CMoKe- 
Ha MU yMaoxkenua (") B Z, HeTpyAHO MpoBepuTb BHIAqOMMeHHe BCeX yCOBHA 
olpemetenua 4. 

6. Mohyab Haq MpocTpancTBOoM HO Dp M. 

Onpenxenaeune 5. Ilycrs kaxgomy snementy x Mz -Moqyaa X no- 
cTaB/le¢Ha B COOTBeTCTBHe HOPMa — aNeMenT | x] G Z, mpagem: 1) ecu |x] = 0, 
To x = 0; 2) [x tyf< ied +lyh 3jzx{=|z2 |x], ecu cymecrayer zx 
uu zx]. Torga X Ha30Bpem Bz-MoLy Jem. 

Kak oOsl4H0, ycraHaBauBaem, 4To | O] = 0, [x] 2 0. Eewa |2| <u 
ux cyuectayer BX, To fzx] < Jur]. Ee 

Ompeqetenue 6.CaTe ROM & Sue MEHTA X H23032M CHEM Cyy 
ero HOpMbtl. Ecau e,d2,, T. e. {x}djy], tox uyHa303eMau3 DIOHKTHEUM EG: 
xdy. Ecau e,d2y, T. e. 2d] x, To Ha30BeM 2dx. 

Ecau zdx, To zx = 90, MOSTOMY @,X = x. JNecTBuTembHo, x = (er + Ce2,)x, 
re Ce, = 1 — ey; Co,dx. Ecnu xdy, to] x ++ y] =]x] + Jy], tax Kak] x + y[> 
> Wel—lyl = ted + hyd ope bxtdl yh 
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B X onpexensem cxogqMMoctb: X, — x, ecsn | *%,— x]—0 B ZB cMnIcyle 
NyHkta 4 wactosmeh padotp. Hetpyano yctanopuTb cObuHBIe CBOLCTEA CXO- 
AMMCCTH MO HOPMe: eJMHCTBEHHCCTb Tpefea, HENpePbIBHOCTb HOPMBI HT. T. 


Ecau x,dxz, TO JA KOHeUHOM CyMMBI HAM paya DS xn| = >) [xn]. 310 umeer 


n n 
MECTO M JIA TPaHCQHHUTHBIX PHOB, ECAH CCOTEETCIBYKIMUM COpasom onpejle- 
JIMTb CXOJXMMOCTb B Z. 


IIpuccequuuM TpeOoBanve NONHOTHI X OTHOCHTEBHO CXONMMCCTH TO HOpMe. 
Onpenxeneunue 7. Cuetuo nonnnii Bz-mMofyib X |Ha30BeEM MO Jl y- 
nem Tun aBz. Ecam syecb nog cxogumoctbw B Z nmoHnMaeTca (0)-CXOJMMOCTb 
(un (bk)-cxoquMoctTb, cM. NyHKT 4), TO X nascpeM MOY eM TUNA Br 
(HJIM, COOTBETCTBEHHO, Bp,). Mojfy1b Tuna Bx ABIHeTCA YaCTHBIM cuTy4aeM 
Mofyia Tuna Bg, (npu Z = W, t.e. |z| =|z!, cm. nyuKr 4). 
Teopema 2. Modyao muna Bx seanemca npocmpancmeom muna Bx. 
Akcnoma 4 (') mpoctpanctBa Tuna Bx BHMosHAeTCA B mI0G0m Bz -mMojlyuie: 


ia 
nycTtb [x] = z + 2, z; > 0; Bo3bMemM x; = aa x, Tora x;f= 2e2,Ver,)= 
1 2 
= 2, Xy 4 xX. = eX = X. 
Onpegeneune 8. Ecau Bz-monyab saBanetca a6comotunim M;-Mo- 


AyJeM, TO Ha30BeM ero aOCOMWTHEIM Bz-Mogynem. Tako Moxyab TuMAa 
‘Bz nas0peM AO COAWTHHM, ‘ 


Onpegxenaeune 9. ACconmorHE By-mozyib X nasopem B-p ac wi u- 


peuyuem Bz-mMonz yaa X, ecan X apanetca M-pacmupennem Mz-monyaa 
X M CMBICA HOpMbI |x| ana x € X ofmnakopB Xu xX. 
Teopema 3. [na ecaxceo Bz-mcOyaa cywecmeyem eco B-pacuiupenue. 


Onpegenum B M-pacummpenun X HOpMy [x] = (o)-lim Ix: |. Torga X yyoB- 


/J€TEOPAeT BCeM TpeCOBAaHHAM OMpejenenua JY. 


7.Mogzyab Hag NpocTpaucTBOM CKAaAAPHHX Upo- 
H3BeERCHHH., 


Onpegeaeu ve 10. Iyctb kayo nape x, y 2nementos Mz-mogyan X 
COOTBETCTBYeT CKaJiapHoe powspeyenne (x, y) € z, mpuyem: 1) (x, x) >0; 
ecu (x, x) =0, To x = ©; 2) (x,y) = (y, x); 8) (x +yy') = (wy) + 


+ (y, y'); 4) (zx, y) = z (x, y), ecau cymecTByeT zx uu z (x, y). Hasopem X 
HzMORy aAemM. 


Onpegzeneune ll. Ecau Hz-monynb spanetca aGcomoTHBIM Mz-mo- 
yJieM, TO Ha30BeM efO AOCOMWTHHM HzMORymeM. Takoli Mofyub 
Tuna Hz (cM. ompegenenve 13) na3s0BemM aOCOUIOTH EM. 

Onpegeneune 12. A6comotHnh Hz-mogyap X ya3sopem H-p ac- 
mAaApenuemMH,-mM on yaa X,ecuu X sapsserca M-paciimp exvem M z-Mo- 
ayaa X uw cmbica (x, y) aaa x, y€ X ofunakos BX un X. 

Teopema 4. Jia ecakoeo Hz-modyaa ciwecmeyem e2o H-pacuiupexue. 

Onpenemum 8B M-pacmupenuu X ckanapxoe mpouspefenue (x, y) = 
=(0)-lim (Xn, Yn). Buimomusorca Ece yCJIOBHA onpenenenva 12. 

noo 


Onpegeium B X, kak cObiuHO, Hopmy [x] = V (x, x). Torma ey = &, x). 
I]o-npexEemy [.CKacbiBceTCA, YIO e, x = x. Tlostomy (x,y\ey = (x,eyy) = (x,y). 

Teopema 5d. Jun Hz-modyaa X evinoanaemca cocmucwmenue (2); X xe- 
anemcn Bz-modynem. a 

Ilycts x, y € X. B Z cymectByeT z = (x, y)/(y, y). Tlcctpoum B H-pacuin- 
penuu X anemeut x — zy. Jaa Ay-Moxy aa X BHINONHAIOTCA BZ COOTHOIWEHHA 
O< (x—zy, x — zy) = (x, — (x, y)?2/(y, y). Yunoxum na (y, y). Torga 
(x, x) (y, y) — (x, y)ey > 0, (x, x) (y, y) > (x, y)? > 0. Tak Kak u3Bmeyenve 
KOpHA — Bo3pacTarioman onepanua (', *), TO oTCIOMa CleAyeT CpaBHUMOCTb B Z 


ie WI< Tt. (2) 
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Bumomnenue akcvoM Bz-MofyiA mpoBepxeTca OObI4HbIM MyTeM. 
SIcuo, uTo aOcomoTHbit Hz-Moflyb sABJIAeTCH aOcOJIOTHBIM Bz-Mowy eM 


u uto H-pacuimpenve ABAAeTCA OMHOBpeMeHHO HM B-pacuiMpeHweM, eCAH B xX 


npunats [x] = Vi, x) (yuecTb (0)-HempepbiBHocTb (') KOpHs). 
V3 cpasHumocru (2) Cllenyer ex, y) < ex A ey; ecau xdy, To x] y. “ 
Onpegeaeune 13. Cuerno-nomHpit Hz-Moqyib X Has0BeM MO Ql y- 
nuem THI a Az. Ecau 3ecb Mog cXofuMocTbiO B Z MOHHMaeTCA (0)-CXOQMMOCTb 
(uu (bk)-cxoqumoctb, cM. nyHKkT 4), To X Ha30oBeM MOY eM THA Hx 
(uM COOTBeTCTBeHHO Hg,). , 
Teopema 6. Modyas muna Hz (uau coomeemcmeenHo Hx, Hp,) 26- 
asemca modyaem muna Bz (coomeemcmeenno Bx, Bp,). Modyas muna Ax 


seasemca npocmpaxcmeom muna Bx. 

Mogyab Tuna Hx ABAAeTCA TaKeKe YaCTHBIM Cly4¥aeM Mofyia Tuna Hp,. 

Onpeneneun nue 14. Cuetnyo cuctemy 9/leMeHTOB €, Hz-MoqyAa Ha- 
30BeM OPTOHOPpMAaAbHOR, ecan & | Ex, JE] = en, THe e,—eAMHU4- 
Hble 3IeMeHTHI M3 GOasbI (1) K-mpoctpauctsa Z. 

Kak o6bl4HO, CucTeMy {&,} Ha3bIBaeM NO THO BX, ecH U3 x | &, IpH 
Bcex fl culeqyeT x = 0. 

Teopema 7. Ecau 6 modyae X muna Hx umeemca noaAHaA OPMoHOpMarb- 
Han cucmema {&,} (n = 1,... 00), mo Oaa stw6o2e0 anemenma x €@ X umeem 
MeCMO .pa3zAoocente . 


o3 (oo) 
#6 ==.) (Sy SnlEnoe alte Meera oneal 
n=1 n=l 


SaMeTuM, 4TO 3gecb akcuoma 5 (') K-npoctpanctTBa Z UCMOb3yeTCA JIMILb 
WIA CYeTHEIX MHOKECTB. 

Ec. MHOxKeCTBO BCex HOpM |x] copnagaeT c Z, TO 3 NOWHOTHI {En} BX 
caefqyeT nomHoTta {e,} B Z, T. e. sup {én} = 1. B uacTHocTu, B Ka4decTBe {En} 
MOLYT ObITb B3ATHI JH3bIOHKTHbIC QJIEMEHTHI, HO YCJIOBHE MOJIHOTHI {&,} MO-pexk- 
HeMY BbipaxkaeTcA Yepe3 OPTOrOHAaJIbHOCTD. 

8. II pumepu. Ilycts X u Z cocTosT H3 BelleCTBeEHHbIX Of paHH4eHHbIX © 
nOuTH BcIOony dyHkuui x(s, t) u z(s), CyYMMHpyeMbIX C KBafpaToM (x Ha E, 
z Ha IpoekwHu S Ha Ocb S MHOmecTBa £). OOpaTuM ecTecTBeHHO X B MOJyJIb Had 
Z B CMbICJIe OnpegemeHua 2. IlycTbh m HetepeceKarolluxXcad H3MePHMbIX MHOXKECTB 
S; B CyMMe cocTaBasioT S; MHoxkectBa 7 (s) — Bce H3MepHMble CeyeHHA IIpH 
Ss = const MHoxectBa E. Ilomo*xum 


(400). = \ x (s, Dy (s, 2: dtp | zp evrar sip Pe Gee A 
rs) Si 
Torga X craneT Mofyaem Tuna Hg,, HO He aGcomoTHBIM. JloKasaTeMbCTBO CyeT- 
HOM MOIHOTH! X CXOAHO C AOKA3aTeEMbCTBOM C4eTHOM MOMHOTHI MpoctpanctsBa L?. 
Ecau xe X coctouT u3 d@ynkuni x ({), CyMMMpyeMbIX C KBapaTOM Ha MHO- 
x*ecTBe £1, a Z COCTOHT H3 BeKTOpOB z= {Gi1,..., Gm} (m uKCHpoBaHo), 


71 
e; H3MepuMBI, e;{]e, =A, (J e; = E1, npousBeqenua 2x u (x, y) ONpemenenst 
t=] 


CIEAVIOULAM OOpa3omM: 
(2x) () =Gx() npn tee, (x, —={\ayaet 


GA R=, vscy htt 
To X cTaHeT aOcOJNOTHBIM Mofysiem Tuna Hx (cxoqumocTb B Z MOKOOpAuHaTHas). 
TopbKoBckHli rocyfapcTBeHHBIii #yHHBepCHTeT Tlocrynuso 
um. H. 1. Jlo6auepcxoro 31 I1i 1961 ‘ 
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aHatns B MO yyMOpAqOueHHbIX mpoctpancTBax, 1950. * B. 3. By aux, Matem. cOopH., 22 — 
(64), 1, 27 (1948). 3 B.3. By aw x, Matem. cOopn., 33 (75), 2, 343 (1953). 4 C.H.Cay- 
ru H, JLAH, 131, Ne 6, 126 (1960). 
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Jloxuagp AnkaywlemMuu Hayk ccCcP 
1961. Tom 139, Ne 5 


MATEMATHKA 


B. M. ®PHJIMAH 


MTEPATHBHbIM MPOWECC C MAHMMAJIbHbIMH 
-OUIMBKAMHM JIA HEJIMHEMHOrO ONEPATOPHOTO 
YPABHEHHA 


(IIpedcmasaeno axademuxom B. H. Cmupnosoim 28 III 1961) 


B 3amerke (!) paccMoTpeH HTepaTHBHBIit MeTOY pellleHHA OlepaTOpHOrO ypaB- 
sHHA 


Wage 0, / (1) 
KoTopom Lx = Ax — y, A — JMHeHHbIA OrpaHM4eHHbIli OepaTop Hu y & HA. 


leTON, 3aKsOUAeTCA B TOM, YTO MOCMeOBATe/IbHble MpHONWKeHHA BbMHCIAIOT- 
a1 110 dopmyvie 


Xnati = Xn + En€n, (2) 
pHHUMaeTCA 
Zo = etad Xp, (3) 
ge PyHKUHOHA 
[er eae Ny (4) 


KOSPUNMEHT E, OMpefedneTCA US YCJOBHA 
| 4a — x° ff ='min, (5) 


qe x° — pellieHue ypaBuenna (1). AnanOrvuHblii MeTOA MOxwKeT ObITb pasBUT MIA 


@JIMHeMHOrO ONepaTOpHOrO ypaBHeHHi. 
IipegnoioxwKuM, 4TO B FHbOepTOBOM TpocTpaHCcTBe H 3afjaHa Helpepbipyaa 


uddepeHiupyemasd (B CMBICJe @Mpeute) onepanua Lx u Tpebyetca HalTH pellle- 
ve ypaBHeHua (1). OnpezemumM rpaquent dbyukuvonana fx, Hmeem 


d d 
A 1 (x + €2) leno = Gel (x + 82), L(t + €2))[e-0 = 
= 2Re (Pz, Lx) =2 Re (2, P°LX), 
Je JIMHeEHHBIM OTpaHHYeHHbI onepaTop 


| oc Dh N89 


Ilo onpezesmenuio 
grad lx = P’Lx. 


/puMem 
Zn = grad 1xX,_, = PrLXn, (6) 


: 


qe 
PEAS — i Cr )e (7) 
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x (x, %* 28 
Bennunne | X.41, — x |? HaHMeHbulee 3HayeHHe COOOMaeT Eg = — 
(Zn 2n) 
WIM 
(x, — x", PLx,,) Le (P(X, — x"), Lx,,) 


(Pie) Pale, ye POL bp alee eee 


En = — 


i 


Ecam 9JleMeHT X, OM30K K peweHuio x*, TOL’ (xp) (Xn — x°) ~ Lxq. Crane 

ObITb, ycuoBHIo (4) NpHOAMKeHHO YAOBJeTBOpAeT KOS*PDHUMEHT 
(Lx,, Lx,) 

 (P*Lx,, P*Lx,) * 


‘en = 


OTHOCHTeJIbHO CXOJHMOCTH Mpomecca (2), (6) u (8) cmpaBeqiuBa 
Teopema 1. ITycmb nopma neeasku nyaeeo2o npubauacenun || Lxo | = 
u @ ciepe (S) . 


|x — xw)J< 2 (9) 


onepayua Lx ydosaemsopsem yYcCAaceuAM 


HE" oat) om, (10) 


2] 
IL" (DI<K, (11)) 
npudvem 
ee ea (12)) 
I 
To20a: 


1. Ypasnenue Lx = 0 umeem e (S) eOuncmeenHoe pewenue x’. | 
2. ITocaedoeamerbHocmb sAemeHMO6 {Xp}, CBASAHHDLX pekyppenmnotd dopmyaow 


|| Lx,, |? 


a = X, — — 
n+1 n i Pp Lx, iP 


* 
P lias (13), 
MOHOMOHHO U CUAbHO CxOOUMCA K x’. 
3. Hmeem mecmo oyenka noepeunocmu 


| — <1 <p — [1 —Fe 0 — yf <1 Ba mie (14) 


2éde M = max|L'(x)| npu x€S. | 
OKa3aTeTbCTBO. CyllecTBOBAHHe H eAMHCTBEHHOCTh pelleHus| 


ypapHenua Lx = 0B (S) yctanaBsuBaetca ananoru4HO TOMY, KaK 9TO CyelaHo 
B padote JI. B. Kantoposuya (°). 


Toxaxkem cxoqumoctp mpouecca (13) x x*. U3 dopmyvint (13) cnenyer 
| %nta —x° P= 


(Lee, Late) 
(Pn (Xn—x*), Lxn) + 


n 


(Pine Lae 


C0 RS LR 
(Pix Pie 


% 


2 


= | Xn — x 


Ucnonb3ya pasmomenve 


Lx = 0 = Lx, +L’ (x) (9 = Xn) HSL”) Xn)”, - 
Te Xn = 9 (x°— x) HOSS <1, MlepeNHWeM 3TO paBeHCTBO Tak: 
(Lx, Lape 


Keistes a [Pier ll ieee Pee 
Ie — 2 P= Pe 


(1 — az), 
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ny 


\ 
rye BeuleCTBeHHOe YHCJIO 
(L" (x,) (%,—X*)?, Lxn) 

ae (Lx, LX,) ' 
Oneuun: 
j JL" 0) (Xo — x78) _ WL Gea) (Xo — #4)? I 
; 401 S | Lx | IL’ Go) (%>— x") 4’ 
Trae x = 0(% —x),0<0< 1. 


_  Hepaseuctsa (10) u (11), umerontue Mecto B ccbepe (S), BbINOJHAIOTCA TakKxKE 
u B cdhepe (N): 


lx—#[<[m—r IS oc, (15) 
. MOCKOJIbKY TPH 3ITOM 


+ — xo <| 


* fl 
—x <2. 


ma 


: — 
Ouesugno x9, x0 € N. Crano OniTb, B cuty (10) u (11), 


ja [<tea < 


de 


=< l, 

ay JWiA OWWMOKH TepBoro NpHOMMKeHHA ClpaBesHBa OWeHKa 
In — 2 P <I — PILPG? = 
= |x) — 2° PIL’ (x0) (x) —¥ PG < 

<I —*P[1—Frd—n] <I — 2 P. 


Touka x1 NexKUT BuyTpH cdepnt (V). Tlostomy paccyxeHvA MOMKHO OBTO- 
pHTb AIA BTOporo MpHO.MxKeHUA. Tlonyyum, 4To 


y Jourl<7, 
<ja—xpli—jd—n|< 
<lx—2|[1—Frd—v]- 


Jaa n-ro npu6simkKeHHA NpHyeM TaKHM OOpa3om K oveHKe (14), 13 KOTOpOH, 
| OU€BHIHO, CyleqyeT, YTO lim x, = x, 4YTO HM TpeOoBasOCcb JOKa3zaTb. 
n 


|| x2 


* 


B cayuae, korya u3BecTHa omenKa (10) TombKO B TOUKe Xo, MOKET ObITS. 
novlesHOH CJleqyiomlaa 
' Teopema 2. Ecau |Lxo| =, 


j \L’ aa! z || > m (16) 


u @ ciepe (S’), onpedeanemou Hepasencmeom 


| lx—% 1 <, (17) 
_ HOpma 
| IL? (I< K 
nK . * 4 
mm OSE" =? 
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mo ypasHenue umeem @ (S') eduncmeenHoe pewlenue x’, nocaedoeamearnocmo 
anemenmos {Xn}, nocmpoennaa no dopmyze (13), MONOMOHHO U CuUAbHO CxOOUMCA 
K xX" Wu cnhpasednuea OueNKa noepeuHocmu 


lm —x1<Je—<I[1— edn" <2l— ged]. a9 


Tipu ycsopuu (16) B cchepe (S’), ompeyeinemol HepaBeHCTBOM 


se ** 4 K 
Jx—x'I<|% —“IS D2 <se, 
‘BeJIH4YHHA 
SOLS m—K|x—<|>m—Bsmi—t)st. (20) 


2 


B ocTasIbHOM JOKa3aTeIbCTBa ITOH TEOPeMbI HW peAbiyuleH aHaJIOrH4HBl. | 
CyulecTBOBaHHe UW eMHCTBeHHOCTb pelleHHaA ypaBHeHua (1) MpH yKa3aHHbIXx | 
yCJIOBHAX YyCTAHOBJIeHbI B paooTe (*). 
B uacTHOM CJlyyae, Korya onepatop Lx = Ax —y, rye A — MHeHHDIM orpa- | 
HHYCHHHIH onepatTop, d@opmysa (13) npuHuMaet Bug (cM. (*)) / 


\ Lx, IP * 
Xnt4 = Xn | A‘Lx, P A Ws 


Ecn *e Lx = f (x) ecTb byHKuMA KOMMMeKCHOrO HepeMeHHOrO, TO COOT- 
HoweRHe (13) nepexoguT B dopmMysy Hbrotona: 


lf) s, is, F (Xp) 
MOTTE ene 


His3BectHo o606uleHHe cbopMy.ibl HpioTona, yKa3anHoe JI. B. Kantoposputem 
H 3aKJOUaIoOllleecA B TOM, YTO IIpH NOCTPOeHHH MpHOJIMKeHHOTO PellleHHA He- 
JIMHeHMHOrO OepaTopHoro ypaBHeHua (1) MocMeqoBaTeIbHbIe MpHOMMKeHHA ON- 
peZeAIOTCA H3 PCKYPPeHTHOFO JMHEHHOTO ONepaTOpHOrO ypaBHeHHA 


TS (Xn) (Xneg — Xe) ee (21) 


Popmya (13) umeet nepeg ypasHenuem (21) To npeumymiectBo, 4TO MOsBOAeT | 
BBINHCAATb MOCMeQOBaTeJIbHbIe MpHOMKeHHA HellocpefcTBeHHO. B To %Ke BpeMA 
meTog JI. B. Kantopopuya MoxkeT oKa3aTbca Goslee adbeKTHBHEIM B TeX CJy- 
waAX, KOTZa ypaBHenue (21) merko pa3peliumo. 


Xnt1 = 


Tlocrynua0 
22 III 1961 


UMTHPOBAHHAS JIATEPATYPA 
I ge TAH, 128, No 3, 482 (1959). 2 JI. B. Kautoposay, 
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Jloxrnayn Akayemun wayr CCCP 
1961. Tom 139, Ne 5 


MATEMATHKA 


A. H. WAPKOBCKHA 


0 MPHBOAMMOCTH HENPEPbIBHOM ®YHKUMH AEACTBUTEJIbHOrO 
| MEPEMEHHOrO H CTPYKTYPE HETOABY)KHbIX TOUEK 
COOTBETCTBYIMOWELO HTEPAWMOHHOLO TIPOLECCA 


(IT pedcmasaeno akademuxom H.\H. Boeoawboewm 1 IV 1961) 


i Ilycts f (x) — BelljecTBeHHad PYHKUHA, OMpesedeHHadA Ha BCel BelleCTBEH- 
Hou ocu R. Byfem roBopuTb, YTO MHOXKeCTBO M CR nmpusogut dyuKkunno f (x), 
tenn f (M)CM uw f (R\M) (1M = 0. 

_ TipupogumoctTb tbyHKuHH, eCTeCTBeHHO, TeCHO CBA3aHa CO CTPyKTypol uTe- 
JAIMOHHOTO Mpowecca, MopoxAaemoro sTOH PyHKuMel, T. e. OOMACTAMU TIpH- 
MDKCHHA HeMOABUXKHBIX TOUeK HM UX rpanuuamMu. A 9TH MocJequHe B Cyyae 
PYHKUMAM OfHOTO JelicTBUTebHOrO HepeMeHHOrO, Kak OyJeT BUTHO HMKe, NOA- 
4OCTbIO OMpefeiatoTcA HeMOABYXKHLIMH TOUKAaMH HM TOUKAaMM, Nepexo,AuIMMu 
@uux,, T. ce. wyntama qynxuwit feim (x)—fm (x), R=1,2,...: 
M0, 12,..., rae fi (x) = fin F(x); (=k +m, m. 

' Kak M3BeCTHO, TOUKY & Ha3bIBaloT HeEMOZBUKHOM TOUKOH NopaAyKa k, ecJv 
‘ep (@) =a uf; (2) -o mpu | <j <k. Henogsmxuple Touku nopayKa Rk ure- 
)aNMOHHOTO Mpomecca, 3aaBaeMoro HelpepHIBHOK PbyHKuMeH, OOpasy!oT 3aMK- 
TYTO€ MHOXKECTBO, KOTOPOe, KaK H BCAKO€ 3AMKHYTOE MHOXKECTBO, MOET COCTOATH 
‘I8 COBepleHHOM uacTH H elle He Goslee YeM CUeTHOFO YMCA TOUeK. TOuKH BTOpO- 
10 poyja coBepiieHHOro MHOxKecTBa OOLINHO He HIpaloT CyUleCTBeHHOH Pav B 
TpyKType uTeparMonHoro Mpouecca,  B JabHelWeM, pagu mpocToTbl, Oytem 
ipeqmomaraTb, YTO MHOXeCTBO HeMOABWKHbIX TOY€K He HMeeT COBEepLIeHHOH 
factu. Torga MHOxKeCTBO HENOABYXKHIX TOUCK BCeX MOPAAKOB OyJeT He Oosee 
‘em cueTHo. Vi3BecTHo Javiee, 4TO CYWIECTBYIOT HeMOJBMKHbIe TOUKM IpHTArH- 
\aiollue, OTTAIKMBaIOlve HW Tak Ha3bIBaeMble HHAMepenTuble. K moceqHuM 
WHOCATCA TOUKH, MpefebHbie MIA H3OJIMPOBaHHbIX HeMOABWKHEIX TOUeK, H 
(eNOJBUXKHbIe TOUKH, ABJIAIOULMeCA TOUKAMH BTOPOrO pOfa COBePIICHHbIX MHO- 
KecTB “, KOTOpble, KaK MbI JOTOBOpHJCcb, y Hac OTCyTCTByIoT. Hakounen, 3aMe- 
MM, UTO XApaKTep HeMO{BWKHOM TOUKH MO O6e CTOPOHbI OT Hee MOET ObITb 
a3 IMUHbIM, HAalIpuMep, M0 OAHY CTOPOHY OHA MOXKET BICTYNaTb KaK NPHTATHBAlo- 
ad TOUKAa, a lO Apyryio — Kak OTTAKMBaIOllaA. 

Crefyroulue HuxKe TPH TeOpeMbI MOCBAULeHbI CTpyKType MHO*KeCcTBa HeMo]- 
WXKHBIX TOWeK, TO KOTOpOH, BOOOIe FOBOPA, NOHHMAaeTCA 3ABHCHMOCTb MexK]Ly 
VIILECTBOBaHHeM HENOJBWKHEIX TOYCK Ppa3/IMYHbIX NOPAAKOB, 3aBMCHMOCTb 
IexK Ay CyUecTBOBAHHeM IIpHTATMBaIOUMX HM OTTAKMBaIOWIMX HeMONBUKHbIX 
iouek. 

B (?) noka3aHo, 4TO eC MHEPUHOHHBI Mpowecc, 3afaBaeMbIli HeMpepbIBHOH 
dyHKUMel, HMeeT HENOABUxKHy!O TOUKY MopayKa k > 2, TO OH HMeeT H HeMOg- 
MOKHYIO TOUKY BTOporo nopagzKa. Orciofa cpa3sy BbITeKaeT: 

_Teopema 1. Ecau umepayuonnoii npoyecc, 3adacaembliit nenpepolenot 
lbynxyuedt f (x), He umeem HenodBUdKHELX mo4eK NopAOKA 2™, MO OH MmOoKem umemo 
/M0AeKO HenodeuscHele Mo4KU nopAdKa 2? t= Owl bac. pi. da cauoresmes 


* B (1) k ungubepexTHBIM OTHOCAT KaxKAyO HeMO_BuKHyIO TouKy @ NopstKa k, ecan 
! y idx], o| = iF; 
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PAuUOHHEL npouecc umeem HenodsudcHYyIo moXKY nNOpAOKA, OMAUUHCeO om 2 


j=0,1,2,..., mo cywecmeyrom HenodeuscHele MOUKU CKOAb’ YeoOHO EbICOKO? 
nopsoKa. 

TeticTBuTebHO, eCJIM OTCYTCTBYIOT HENOJBHXKHbI€ TOUKH Nopsp~Ka 2”, 1 
HeT H H€NOJBHXKHBIX TOYeK NopsAyKa s-2"—1, s= 3, 4,..., Mw HyaM hyHKun 
f,.gm—1 (x) — X, 8 = 2,3,..., CoBnaqaioT c Hyamu bynkunu fam—1 (x) — 
Ecam Obl uTepal\HonHblli Mponecc MMe HENOABMKHYIO TOUKy nopsgKa | =_ 2 
i=0,1,...,m—1, to dyxHxnua f,(x)— x, a 3naunt, uw YHKILN 


fj.om—1 (xX) — X MMeaM Obl HYJIM, He COBMaqaloulMe c HyIAMH Fyam—1 (x) — 
UTO HEBOSMOKHO. Ecuim Bce 2Ke MTepallHOHHEIi Mpowecc HMeeT HeETOABYXxKHY 
TOUKY MopsLKa, OTAMYHOTO OT CTeNeHH JBOKM, HaIpHMep 3-ro, TO OH Mee 
M HENOABYXKHbIeC TOUKH NopsyKa 2/,j = 0, 1,2,..., 7. e. TOUKH CKOMb yrowH( 
BbICOKOrO NopsAdKa. 

Teopema 2. Ecau f (x) nenpepoiena na R, mo Mendy stobboimu Oeym 
NPUMACUCAHOLUMU HenodBUdKcHoLMU mo4kKamU 6ceeda cYyLuecmeyem ommanKuEatO 
wan NenodeuotnHaA moukKa. 

Ecau f (x) Ougxpepenyupyema Ha R, mo meody sto6oimu deyma ommaakueatd 
(YUMU HENODBUIKHOLML MoUKamU cYyLuecmMeyem no Kpatinett mepe nubOo npumseueato 
Wa HeNOdBUICHAA MOUKA, AUOO CueMHOe 4UCAO OMMaAKUBAIOLUX HENoOEUdCHL 
moueK, CpeOU KOMOPbLX UMEIOMCA LL MOUKU CKOA’ YeOOHO 6bICOKOeO nopsoKa. 

Ta TeOpeMa IIpsiMO CleLyeT U3 HeMpepbIBHOCTH (byHKWHH HM TOrO (bakTa, 4 
eCIM HeNOMBUKHaH TOUKAa k-ro NOpAKa MpuTATMBaloUlaA, TO cleBa OT Hel 
fp (x) > x wm cmpasa f, (x) << x; ecaM HeNO_BHxKHaA TOUKa OTTaJIKHBaIollaA 
TO B CHuly ucpepenunpyemoctn fox (x) < x cepa u fox (x) > x cmpaBa 0' 
HeNOJBHKHOH TOUKH. | 

YTBep%KaTb MOXKHO CYIMIECTBOBAHHE HeMONBUXKHbIX TOUeK, HMEIOIMX JMU 
C OJHOH CTOpOHbI TpeOyembIii xapaktep. 


TpeOopanue Auddpepennupyemocru cylecTBeHHO. Tak, HTepalHonublli po! 
wecc, 3afaBaeMbl cbyHkuHeii 
ax — x?, x<a—] 
F(x) = | ‘ alec iee: > 
ax —(a—1)?, X Gece: Be 


HMEC€T TOJIbKO JBC HENOABYXKHbI€C TOUKU HW OO€ OTTAIKUBAIOUINe, 
Octaetch yACHUTb CTPyKTYpy OTTAIKMBAIOWIX HeNOJBHXKHIX TOUeK. 
Teopema 3. 3amexanue mxoocecmea OMMAAKUCAHOWUX HenodeUdoHols| 


CHeTHOe HHCMO ToOueK. JTeiicTBHTebHO, BO-IepBLIX, HTepalHOHHbill mporecc Mo 
KT HMCTh HSOJMPOBAHHbIC OTTAKHBAIMMe HeIOJBHKHbIe TOUKH, KOTODBIK 
MoryT Takake cryulaTbcs#. IIpHMepom MoxkKeT CJLyKUTS WTepanMOHHbili mpowece 


" 3 aur 
safaBaeMbin dbynkunelt f (x) = x + x2 sin—. Wnguddepentuan Henogpyxuas 


TONKA x = 0 aBJIAeTCH NpedebHO Aaa OTTATKHBAIOLLAX (HM NpHTATHBaIOWIH x) 
H30JIMPOBAHHBIX HeMOJBUXKHBIX TOUeK, | 

Hanee, 3aMbikanne MHomKecTBa OTTAJIKHBaIOLAX HENOABYKHbIX TOUCK MO*Ke 
COMep2KaTb COBEPWIEHHOe HHTAe He MIOTHOR MHOXKECTBO. Tlo-BuyuMomy, Korg 
HTepalHOHHBIM MpOMecC HMeeT HENOZBKHbIE TOUKH CKONb yroqHO BBICOKOrC 
TOPAnKa, TOCTeAHHe OOpasyioT COBEPLICHHEIe, OOMMHO HUTTE He MOTHEIE MHO- 
*KECTBA, ITO, BOSMOXKHO, HETPYAHO YCTaHOBUTb, HO HaM WIA WOKa3aTeJIbCTB 
TeEOPEMbI AOCTATOUHO TIPHBeCTH XOTA ObI ONUH TIpHMep. - i 

Ilycrs M — 3amxKuytorii untepBan, ~ (M) > M, f (R\M)(\M =0 4 uo4 
*KecTBO M* TaKoe, uto f (M) = M, fF (M\.M')(\M = 0, coctont u3 3amKHy 
TPIX HHTEPBaJIOB, IPHTOM He MeHee, YeM H3 JBYX, H Ha KaXKIOM M3 HUX i (x) 
MOHOTOHHA, Ecam ne cymecTByeT MHoxectBa MC M — Takoro, 4To [ (M)CM 


mes M>0, to M COMCP2KHT COBEpMIeHHOe HUTZe He NOTHOe MHOmKecTBO M? 7a- 
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e, uT0 f (M°) = M?, 4 aBnatoueecad 3aMsIKaHHeM MHOMKECTBA OTTAJIKHBAaIOULUX 
eNOBMKHEIX TOK. 
_ CopMysupoBaHHbIM COBHAM yJOBseTBOpAIOT, HalpuMep, dyHKWHH 
ix — bx* ana M =(0, a/b] npua > 4,b > 0. 


: 
Bo3bMem mMuoxecTBa M’ takue, uto f/;(M’) = M u f{MN \J M)(M=0, 

ii 

= 2,3,...Tlockombky M!' apiaetca coBepiieHHbIM MHOMKeCTBOM HM Ccozep- 

KUT NO KpaiHeH Mepe Ba 3AMKHYTHIX HHTepBala, To MHomxecTBa M’ u 

M’ = lim M’ taxxe saBJIAIOTCH COBepUIeHHbIMA MHOxecTBamu. IloKaKeM, 


ee) 
ito M° ecTb ucKOMoe MHOxecTBO. OueBugHo, f (M°) = M°? u M° uurge ue miot- 
10. Jlanee, KaxKAbIM 3aMKHYTHI unTepBan M,C M’‘, i, p = 1, 2,..., conep- 


KUT 110 KpaHueli Mepe OJHY HeMOABMKHYIO TOUKY (OTTAIKHBaIOMLyI0, TAK Kak 
IPHTArHBaiwlmlux Ha M 3aBeoMoO HeT, H NpHHaymexauyio M°), mockoubKy 
L(M,) = M. 

Hakone, WoKaxKeM, 4YTO 3aMbIKaHHe, OTTAJIKHBaIOUlMX HeMOABYHKHbIX TOUeK 
MOxKeT ObITb H 34MKHYTLIM HHTepBasiom. IlycTb onaTb M — 3aMKuyTblii MHTep- 


Ban, f (M) = M u ue cyulectByet Muoxectsa M taxoro, uto f (M) CM 


- MN 
ames M > 0. Torga nenogzBywKHble TOUKH 3anomHsioT M pewy muaotuo. B ca- 
MOM iene, ecu M’ — i000 3aMKHYTHIM HHTepBa, MpHHawexanyi M, To 


el y gq 
U f:(M’) = M, a 3Haugut, cyulecrByer u Takoe g, 4To [J f; (M’) = M. 
= jill 
Muoxectso M, ovepuqHo, UMeeT No Kpalineli Mepe OJHY OTTAJIKUBAaIOLLyIO He- 


MOABYXKHY!O TOUKY, KOTOPad, MpelnoMowKUM, MpHHasiexXUT MHOKeCTBY 
f, (M’), r <q. Bcerga Haligqetca 3aMKHyTOoe MHoxecTBO M”  f, (M’), conep- 
Kalllee yKa3aHHyi0 HeMOABHKHYIO TOUKY uM TaKoe, uTo f (M") > M*. Anano- 


p 
PHYHO paHee CKa3aHHOMY, CyillecTByeT Takoe p, uTo |J f;(M’) = M, u, caego- 


fl 
gaTeIbHO, /p (M") = M. Urak, f-p (M’) = M,T. e. M’ cogepxuT oTTaKuBaio- 
Tyo He€MOABMKHYy!O TOUKY NOpsADKa ue Bbllle rp. 

Tlogo6uaa KapTuHa Nowyaaetca ana f (x) =4x—bx?,b >0, Ha |0, | : 
Boslee TOFO, 3TOT C/ly¥a HMeeT MeCTO JIA BCAKOH dynHKuuN f (x) Tako, 4TO 
F(p (x)) = (0 (x)), Tae (x) —HeMpepbiBHad NepHofuyeckan (byHKU4A; 
9 (x) — HelpepbisHad (yHKUMA MU Takas, 4TO AA MOOOrO 3aMKHYTOFO MHTep- 
Bana M wafimerca Takoe m, 4TO 3aMKHYTHIi HATepBan 0, (M) (Om(x) — m-a 
arepauua 0 (x)) OyqeT comepxKaTb lo KpaitHel Mepe OHH MOJIHbIN MepHos PyHK- 
(uu @ (x). Hanpumep, B kayectBe 8 (x) MOxKHO B3ATb JMHeHHyIO § yHKUMIO 
ox +d upu |c| > 1. Monoxus, 0 (x) = nx, @ (x) = cos x, Nomy4HM NOJMHO- 
Mbt eOsumesa cos(n arccosx) (M=([—1,1]). na gynxunu * = = 
= ctg (2 arcctg x) HeNO_BMKHBIe TOUKH JeKAaT BCIOAY MIOTHOHaBCel WeHCTBH- 
T@IbHOH OCH. 

_ Tenepb chopMyaupyem culeqyrioulyio TeOopeMy O MIpHBOAMMOCTH HelpepbIBHOH 
WHKUMH eMCTS4TebHOrO MepeMeHHoOro. 

'Teopema 4. [Tycmo f(x) onpedeaena u Henpepoiena Ha R. Toeda R 
@30ueaemca Ha mHoxecmea M;, i = 0,1, 2,..., maxue, umo f (M,) C Mz. 
Anon2cm30 Mo ecb 3ambiKanue MHOOKeCNBA OMMAAKUBAIOLUUX HeNOOBLUWHCHOLX 
Wowek uMe2pAauUOHNO2O npouecca, onpedenasemoeo f (x), U mo4ueK, nepexodAUWUx 
‘Hux; Kaxdoe u3 mHorcecme M1, Ma, . . . ecb o6aacmo npumsamwenua Rk npumsa- 
UBQIOUUX HeNOIBUHCHHLX mou2K k-20 nopAxOKa, nepexodsyux Opye 6 Opyea, npu- 
2m epanuyed ee ASARIONCA HENOdsUICHble MoUKU NopAIKA He Gouue 2k U MOXKU, 
epexodauue 6 HUX. 

/3ametum, 4To mHoxkectBa Mi, Me,... He MepecekaioTcH. Kawgoe 43 HUX AB- 
WETCA OTKPLITSIM HM He HMeeT OOWMX ToueK c Mo, ecu coqepxKUT AByCTOPOHHue 
PHTArABAOWAe TOUKU, HM MpeACTAaBAAeTCA B Bue CyMMbI OTKPbITOrO MHO2KeCTBAa 
elk? HeKOTOporo MHOxKecTBa TOYeK, NpHHadexamux My, ecmu cozepxKUT 
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OHOCTOPOHHHe MpHTArHBaloulMe TOUKH. Bce MHoxecTBa Mo, Mi, Ma, ...up 
BOAT dbyHKuuI0 /(x). - 

Bonpoc o pacmpefenenun Touek R no MHoxecTBaM M,; JocTaTouHO sACeH, 
Ha JOKa3aTeJIbCTBe TEOPeMbI OCTAHABJIMBAaTLCA He OyfeM. To, 4TO rpaHule o6 
JacTH MIPpHTAKeHHA TOYeK Ak-TO NOPAAKa NpHHayexaT OTTAMKMBaOUINe He 
NOJBUXKHbIe TOUKH MopsAyKa He Bbille 2k, WOKa3aHo B (°). 

IIpuBogumocTb dyHKUHH JeHCTBHTeMbHOFO NepeMeHHOFO MOKHO HCHOMb3O 
BaTb IPH PelleHHH Pa3IHYHbIX ypaBHeHHH, COepxalllNX B KaYeCTBe apryMeHT 
HCKOMOH (pyHKUMH He TOJbKO Xx, HO H HeEKOTOpyl!o H3BeCTHY!IO dyHKuuI0 f(x) 
HallpHMep, IPH pelieHHH (byHKUMOHAIbHBIX ypaBHeHHh D(x, —(x), p(/(x)))=— 0 
re p(x) — Heu3BecTHaA PyHKUHA. | 


MuctuTyT mMaTemMaTHKH {loctynua0 
Akajemuu Hayk YCCP 28 III 1961 


LHTHPOBAHHAA JINTEPATYPA 


‘Tl Moute.Jb, HopmManbubie cemelicTBa aHasHTHueckux dyHKunH, M. — JI., 1936 
7A. H. WapkoscKui, Yxp. matem. xypH., 12, Ne 4 (1960). 
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Jloxnxann Akagemun nayrk CCCP 
1961. Tom 139, M5 


KHBEPHETHKA H TEOPHA PETY/IHPOBAHH 1 
B. H. BAPIJABCKHH 


®YHKUMOHAJIbBHbIE BOSMO)KHOCTH WH CHHTE3 MOPOTOBDIX 
IJIEMEHTOB 


(ITpedcmaeaeno axademuxom IT. C. Hoeuxoseim 31 I] I 1961) 


_ Tloporosrim siemMeHToM OyfeM Ha3bIBATb S/IeEMeHT, MOBeAeHHe KOTOPOrO B 
“MucKpeTHOH cxeMe OMMCbIBaeTCA BbIPAaKeHHeM 


‘ a—1 
: 


‘ y ="sign( >) Exi—), | (1). 


0 


‘rhe y — ABOM4HAA MepeMeHHaA, XapaKTepH3ylOllad COCTOAHME BbIXOfa 3/1e- 
MeHTa; x; — JBOMYHAA MepeMeHHas, XapakTepH3y1ollaA CocToAHHe j-ro BxOa; 
€; uw 1 — HeKOTOpbie WesbIe “HCIa; 


; i Zoee 
sign z= lo pace 


__ [pw HexoTopbix ecTecTBeHHbIX OrpaHHueHHAX BbIpaxKeHHeM (1) MoxwkHO onnH- 
CaTb: OHONOTHUeCKH HelipoH, deppHT-TpaH3HcTOpHylo AYeHKy C NofMarHHdH- 
“BaHHeM, MapaMeTpOH, KPHOTPOH, MoMApH30BaHHOe pewle HU, BOOOUe, MoOyIo 
CYMMUpytollly!0 CXeMy C (PaSOUYBCTBUTEbHBIM HYJIb-HHAMKATOPOM (eee 
Ecam cocrosHHe Kam&koro BXOJa 9JIEMeHTa NOCTABHTb B COOTBETCTBHE HEKO- 
TOPO KOOPAMHATe N-MepHOrO MpocTpakCTBa, TO MHOKEeCTBO BCeX BOSMOMKHBIX 
BXOJHEIX BO3JeHCTBHM MpelcTaBsineTcA KaK MHOKeCTBO BepIUHH eAMHHYHOTO: 
n-MepHoro runepKy6a S”, a Bblpaxkenne (1) ompezemuT 3aKpbiTOe Nou yMpoctpaH- 
“CTBO, OTJeIAeMOe THIEPMJIOCKOCTbIO C ypaBHeHHeM 


(2) 


i=? 

= 
Ps ee (3) 

i=0 
B KOTOPOM JI@KaT BepLIHHI runepkyOa, COOTBETCTBYIOUHe TEM BXOAHDIM BOS 
[lelicTBHAM, KOTOpble BbISbIBAaIOT BOSOyKeHHe BHIXOJa SeMeHTA. Takum o6pa- 
30M, 3afjaua onpeyeneHuaA (byHKUHOHAJIbHBIX BOSMOXHOCTEH MOpOrOBOrO oJe- 
‘MeuTa CBOAUTCA K 3afjaue OMpesesieHHA CBOHCTB MOXMHOXECTB BepwnH S*suleu 
"F raxux, sro T () F = 0, T U F = S” u cymectByer rulepmmocKkocTb, UX 

| pasAearollasn. 


a1 
liver? = (ty, 2 7.4) €T, f= (fo. Vi) e Pon >) &t; — 1 D0, 

n—1 in 

>i Ef;—n <0. Honycrum, sto Eps Ou y e0. 

Tl emma |. Muoorecmeo T o6nadaem caedyroujum ceoucméom: ecau 6ekmop 
a (to, eee 0, bride DR Bi Peete 3 mo wu 6ekmop i= (to, er tit, 
fi, tits aa yey Les) ET. F 
| Jlemma 2. Maoscecmeo F o6aadaem caedyrouyum ceoucmeom: ecAl 6eKMOp: 
SSS: 5 a Pe eee fat) @ F, mo u eexmop f= (fo; sia ves 

10, gee. seal vy fn) 6 is 
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Teopema 1. Joeuueckan dynkyuur, 3a0aKHAA MHOMK2CMs0M BeKmopos T, 
MOHOMOHNA. 

TlonaTHe MOHOTOHHOCTH AIA MorMueckux cbyHKuuH cM. (7). 

Ha30BeM 3Be€3,0H MuHomecTBo Mo_KyOoB S*, uMeioukdxX MO KpaHHeit 
Mepe OfHY OOMLyYIO Bepuluny. 

Teopema 2. Mxovx2cmso T ecmo 33¢30a c eepwunod (1,1, 1,... 
..., 1, 1). Hempydxo noka3amo, amo mxowecmso T ecmb 38e30a c eeputuKol 
COMO Oca Unt) 

Ha3oBeM ONO PHBIM MHOKeECTBOM Jo MHOKecTBa T MHOKECTBO 
BePUIMH, JI@KalldX Ha MAKCHMA@JIbHBIX JMaroHaslaX MoyKyOoB, oOpa3yloulux 
3Be3 VY, OTHOCHTeIbHO HX OOMeH BepuIMHEI. AHamorM4Ho onpefxenuM Fo. 

Teopema 3. Heodxodumoim u Oocmamo4Hoim YCAOBUeM CYLY2CMBOBQHUA 
2unepnaockocmu, cmpoeo omIenntoyed mHoxc2cmso0'F om mxHoocecmsa T, Asaaemca 
cywecmsoeanue eunepnaockocmu, cmpoeo omdeanioluelt mHoocecmso Fo om mHO- 
acecmea To. 

KoasppuuuenTbl OTAerstouleH THnepMocKocTM oMmpekemawrcA u3 pellenua 
CHCTeMbI HepaBeHCTB 

fi—1 
YB Et; —N >O aaa Bcex t€To, 
j=0 
= (4) 
Sef —n<0 aaa Bcex féFo, 
j=0 
HJM, YYHTbIBAA YCJIOBHe IeIOUMCICHHOCTH KOSPPHIHeHTOB H MepeMeHHBIX: 


—1 
Si Et; —n>>0 ana seex t€To, 


i=—0 


n—1 (5) 
—DEf+n>1 ans wcex fe Fo. 
i=0 
Teopema 4. Ecau omdeauma 36e30a, coomsemcmeyrouan aoceureckot 
Pynkyuu g (Xo, X1,..., Xn—1),4 mo omdeauma u 36e30a, coomeemcmeyrowaa 
PYyHKyUuU 
® (Xo, ' A ; Xu; Mae < ey Spe) — Kee eae aM Hm DY 2%; SL es Hnat), 


NpUtem No = Ng U Ee = Ng (Ona ecex k om n Oo m— 1). | 
eopema 05. Ecau omdeauma 39e30a, coomeemcmeyrouaa aoeureckot — 


Pynkyuu g (xo, X1,..., X21), mo omdeauma u 36e30a, coomsemcmeyrnuan 
yxkuyuu 
@ (xo, S$, fois Xn—-1; Xn, CP Kiet) == Xn /\ CRG mt i SR NOT ee 0) 63 cas Xai 
npusem 
n—l 
Be = 2b — me +1, te = ne + (mm — an) BF 
=0 


(0aA ecex k om n 00 m — 1). 


Teopempt 4 u 5 mo3Bousmior cyuecTBeHHO OrpaHH4HTb Klacc paccMaTpuBae- 
MBIX MHO?KECTB. 
Ecuim cyulectsyer oTqensiomas ruMepmOCKOCTb, TO NO Kpaiinelt Mepe Aaa 
pate Ee cpaBeauBo &, < Ei = 0, 15 eee 
Copema 6. Ecau & = Emin, mo ne cytuecmeyem cocedHezo no Hanpasle- 
ek c eexmopom t€To eexmopa fe (F 1 F)). = 
be €opema 7 (oOpaTHaa Teopeme 6). Ecau @ce eekmopot f GF, cocedxue 
exmopamu t@To no Hanpasaenuto k, npunadaexcam Fo, mo Ee = Emin. 
yd cu €& = 1, To Bce BePUIHHbI, OTBeYalOlue yCJIOBHIO TeOpeMbI 7, eKaT 
Leos T. €. ONpefeAloT CHcTeMy ypaBHeHHi. Ecau cuctema He 
THa, TO & = 2 w 43 Nomy4eHHOl CHCTeMBI BbI{eAeTCA HEKOTOPad MaK- 
CHMaJIbHaa COBMeCTHaA NOfcHcTeMa ypaBHeHHit. 
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_ Ecam Ha Teppom ware MbI nowy 4M Ep = Emin, TO H3 MHO*KecTB To Hu Fo 
MOryT ObITbh OOpaso0BaHbl MHOxKecTBAa T) H Fy UCKJMIOUCHHEM ap CMe2KHBIX BeK- 
ropoB. McksmioyvenHeM KOOpAHHAT JIA Tex &%, KOTOPble OMpefeeHbl Ha MepBOM 
Mare, IpOcTpaHcTBO pa3MepHOCTH n MepeBOAUTCA B MpOCTpancTBO pasmMepHOCTH 


a — C, Te cy — 4NCIO Ep = Emin, a Tp WU Fo MpeoGpa3yioTca B To, u Fo, cooT- 
3eTCTBEHHO. 


Teopema 8. Ecau ece eexmope f’ € F,, cmescnoe c eexmopamu €Tu 
no Hanpasrenuro 1, npuxadsexam Fy UC, HanpasanioMUx Koappuyuenmoe pae- 
HO Bans 1720 E = 1 + €, min. 

B cnyuyae € = | +c ,Emin BePWIMHBI, oONpefensiomme €, MexaT B rumep- 
[JIOCKOCTH HM Ollpefes1oT CHcTeMy ypaBHeHHH. B cayuae ee HECOBMeCTHOCTH C 
PaHee NomyueHHOH cucTemoli &; = 2 + c,Emin H H3 BHOBb MOJIYYeHHBIX PaBeHCTB 
BLIOMpaeTCA MAKCHMAVJIbHbIM HaOOp, OOpasyroulNi c paHee NOJyYeHHOH CucTeMol 
COBMECTHYIO CHCTeMy ypaBHeHHH. YTBepxKeHHe TeopeMbl 8 MerkKO paciiMpsAeTcA 
Ha culyua JOO0ro wWara npomecca. IIpomecc BeyeTca JO NoJyYeHHA COBMeCTHOH 
CEMCTeEMbI YpaBHeHHH, OllpefeAtoleH Bce OcTaBliMeca KosdpumHeHTHI Trunep- 
MIOCKOCTH. CxOJ[MMOCTb Tipowecca ABJIAeTCA YCJIOBHEM peasH3alHH JOrMyeckou 

YHKIMH MOpOroBbiM 2JIeMeHTOM. YKa3aHHbIM Mpowecc CipaBeAMUB TOKO MA 

(OHOTOHHBIX (byHkuu. B cayuae HEMOHOTOHHOH (YHKILHH JONOTHUTeIbHBIM YC- 
JOBHEM peaJIHM3allH ABJIA€TCA BOSMOXMKHOCTh NpeoOpasoBaHuA aHHO *byHKUHH 
B MOHOTOHHYIO HHBeEpTHpOBaHHeM TlepeMeHHbIX. Ilocme nowyyeHua ypaBHeHHA 
OTMeNAOlleH THMepmOcKOCcTH JJIf MOHOTOHHOH MyHKIMH OHO TIpeocOpasyerTca 
B ypaBHeHHe OTJeJIAIONeH THMepMMOCKOCTH WIA MCXOZHOH PYHKIMM MOACTaHOB- 
Kou (1 — x,) BMeCTO x; [JIA HHBePTHPOBaHHbIX MepeMeHHEIX. 

PaccmotpuM mipumep. Ilyctb 3aqaHa MHHMMaJIbHad Ju3bIOHKTHBHAA copMa 
MOHOTOHHOH JIOTMYeCKOH (yHKuWHH (AIA MOHOTOHHOH JlorHuecKOoH yHKUHH 
coKpallieHHad cbopMa CoBnayjaeT C MHHMMaJIbHOH (*)) g (Xo, x1, X2, X3, Xa, Xs) = 
= X5 -“X, “Ky + Xs Xa -X2 + Xs -Ka-K + X5-Xa-Xo + Xs Ka -X2 + X5 -X3-X1 + 
+ X%5 -X3 -X0 + Xa “X38 -X2 ++ X5 -K2 Xi “Xo + Xa Xs -X1 “Xo. 

HetpyiHo MovIyaHTb: g (x0, X1, x2, X3, Xa, Xs) = X5-Xa + X5-x3 + X3-X2- 
@xX1-X0 + X5-X2-n1 + X5-X2-Xo + Xa-X2-X1-Xo+ X4-Xs-X2-+ Xa-X3- Xi X4-X3-Xo. 

Bepuiuubl MHoxKecTB 70 H Fo COOTBETCTBYIOT WICHAM MHHMMAJIbHOH M3 bIOHK- 
THBHOH (OpMbI, OTKyJa: 


To = {56, 52,.50, 49, 44, 42, 41, 39, 28, 27}*, 
Fo 4840, 38) 37, 35; 26, 25, 23, 15}. 


Paccmotpum ta61. 1 . B ra6mume cTpokaM COOTBeTCTBYIOT BepiliuHbl 43 To, 
cTronOuam — u3 Fo. KaxJOMy HOMepy BeplIHHbI COMOcTaBJIeH MpOHYMepoBaH- 
‘HI HaOop KOOpAMHAT UM KaxK OH KOOpAMHAaTe COMOCTAaBeHa COOTBETCTBYIONAA 
cTenenb yByx. Ecau 2a neKoTOpol BepuiMHbI 43 To HeKoTOpoe t; = |, To us 
STOH BepIIHHbI MO HaMpaBseHHIO jf BLIXOMT OMHOMEPHbIM IJIEMeHT, 3aKPbIBae- 
MBI BepumMHOn u3 F, npusem N (t) — 2/ = N (f) (N (t) — Homep Bepummutt 2). 
Ecau f € Fo, TO Ha MepeceyeHuH COOTBETCTBYIONIHX CTPOKH HM CTOMOWa CTABHTCA 
‘Homep j. 

YcJOBMIO TeOpeMbI 7 OTBEUAIOT HAlMpaBJIeHUA, JIA KOTOPbIX BCeM eMHHIAM 
'B crom6ue j 13 To COOTBeETCTBYIOT MoMeTKH j B KsleTKax TaOIMubI. TakumMu Ha- 
IipaBseHuaAmu B Ta6. 1 aABAAtOTCH HyJIeBoe M MepBoe, OTKyZa = f1 = min. 
Bepumupi 50, 49, 42, 41, 39 u 27 MoryT MexKaTb B TuMepmlockocTH, OTKya 


ee eee 1, 5 PEs = yes Bo es Sy 2) ee = 
‘Cucrema coBMecTHAa H, CuleqoBaTembHO, § = & = 1. MuoxectBa Ty u Fo OynyT 
PaBHEI COOTBeTCTBeHHO {28} H {23, 15}j H MHoxecTBa To, H Fo, _COOTBETCTBEHHO 
tf} wu {5, 3}. 


: * Homepa ABMAIOTCA JeCATHUHbIMH SKBHBAJICHTaMM JBOWUHEIX KOOB, OOpasyembIxX ymo- 


PAT0VeHHEIMH Mo j HaOOpaMH KOOpAMHAT BeplH. 


“4 JLAH, rt. 139, No 5 1073 
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Ta6muna 


we | 0 
a Fo 1 
a 3 

To ba 3 
XE 

0} 4 Asan tone 
BiCL obo 
0 | 0 hie ee Wl Pa 
DGnGE 1 
0 | 4 he ee pees! 
Tee i 
elt {Omen 
Reo tig Warts Wee 
1 | 0 of1jo}4 
iy 4 dh je] Ot 
Bare 
PS) OS a as 0 


Paccmotpum Tab. 2. Tlocrpoenne Ta6m. 2 ananormuno Ta6n. 1. Ycnosu 
TeopeMEI 8 OTBeuaIoT HalipaBseHua 3 u 4, oTkyfa & = && > 142-1 = 
IIpu €s = & = 3 nonyyaem yononHH 
TeJIbHOe paBeHCTBO 2 = yn — 6, peulas 
KOTOPOe COBMECTHO C paHee NOJyYeHHOL 


TaoOauwua 2 


| : : | : CHCTeEMOH HMeeM 
F 
ie low o|4 Goiencig= 15h Ga 2) 
To ——— S=&=—3, &=4, = 8 
k ‘ | geal te | 0 | wm nonyyaem ycnoBue Bo36yx,eHHS 
5 | 3 | Ne de: | lings | 0 | oleMenTa 
—__| x +1 +2x2 + 3x3 + 3x1 + 4x58 
4 | 2 | A ee beat 5 | 3 Tak Kak Ha KaxkJOM Ware Mponeccé 
~~], | MbI HoJlyyaem Mo Kpalineli Mepe ofm 
Wey a gape lS see i 5 see 


KOS@PHLHEHT H MO KpaliHell Mepe oOfH 
PaBeHCTBC, TO 3a OHH War Mb (bakTH 
WeCKH ONpeleJHeM NO KpalineH Mepe JBa apameTpa runepmocKocTH, ceqoBa 


n+1 
TeJIbHO, Ipoueqypa CHHTe3a JOJKHA MMeTb He Oosee | Be | 1aroB. 


Z 
Jlenuurpayckoe oTyemenne Tlocrynusmo 
Matematuueckoro uncTuTyTa um. B. A. Crekmopa 25 LIT 1961 
Akayemun wayk CCCP 
UHTHPOBAHHAS JIMTEPATYPA 
1K. Ganzhorn, Electr. Rundsch., 11, Ne 8 (1957). 2S. Muro goa, Proc. IGE 
UNESCO (1959). §M.C. Paull, E. Il. McCluske y, Proc. IRE, 48, Ne 7 (1960) 
C. B. A6n0unc Ku Gt, Tp. Matem. uncr. um. B. A. Crexnopa, AH CCCP, 51,5 (1958). 
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Jloxxagp Ankagemun nayx CCCP 
1964. Tom 139, M5 


KHBEPHETHKA H TEOPHA PEITYHHPOBAHH A 
fo. JI. CATAJIOBHY 


‘OKA3ATEJIBCTBO MMHMMAJIBHOCTH KOHTAKTHOM PEAJIN3AUMH 
OMHOrO KJIACCA BYJIEBbIX ©YHKUMA «2 MEPEMEHHbIX 


(ITpedcmaezeno axademuxom B. H. Ilempoeoim 30 III 1961) 

' Munumanpnocts uuca KOHTaKTOB B KONTaKTHOM cxeme fOKa3aHa TObKO 
ia WByx OyeBLix dyHkunit n nepemenustx. Umenno Kapyo (') NoKa3aq, uTo 
(KOHTAKTHBI€ § CXeMbI, peamu3syiolulue dyHKuMH uu PxwO...Px, 4 
es @ xO... @ Xn, comepKat 4n — 4 KOHTAaKTOB’ H 3TO UMCO MHHUMAJbHO. 
Alpyrue JoKasatenbctBa (2) MMHMMAJIbHOCTH KOHTAKTHOIi peaJIM3allHH OTHOCAT- 
le K CXeEMaM, PeaJIN3YIONUM OyseBbI (PyHKUNH He Ooulee em 4 NepeMeHHBIX, 

B anHol 3amerkKe CosepxKHTCH JOKa3aTeIbCTBO MHHUMAIbHOCTH KOHTAKTHOH 
\PeausanuH OfHOrO KJlacca OyseBLIX PYHKUMH MpH sm060M n. ; 

1. Pacemotpum 6yuepy dyHKuuI0 


Cee its se Xe + x1X2...%Xn +... 
NEN cs vy Kn On kona, Oh ys 


B (*) Takaa d@yHkKuuaA nasBana eT b 10. 
dilemma. B coeepwennotit dusetonxmusnot Kopmaaonoti dopme (c. 4. H. Ob.) 
Pyxkyuu Cp nepemennaa x; codepocumca i pas c ompuuanuem un+t1l—i 
pas 6e3 ompuyanua. 

Teopema l. C, sensemca dynkyuett, ocobennot (*) moabko omuocumeno- 
HO NePeMeHHBLX X1 U Xp. 

WokasateabecrTso. I[lycrp 


eM em tg Xp) X744, 2. -, Xn)’ fe (tayo 0) Kea, Sein 2 a 


= xf + xgife + xia = x2 (fh + fe) + xi fa. 


Be. fq. u. d. dbyukunu C, ecTb TOMbKO [Ba YWieHa, COCeqHHe OTHOCHTeEMBHO 
&;, MOSTOMY BC. J. H. d. PYHKUHH f2 COMepKUTCA TOMbKO OAHH WieH. Tak Kak 
‘) fi-fe = Ouscerope. 7. u.d.ynxunuC, n + 1 unenos, TOBC. J. Hu. cp. 
| ae fi + /2 covepxutca B TOUHOCTH n ueHOB. CneqoBaTeJbHO, BC. Jl. H. (p. 


pyukuuu C, uMeeTcaA B TOUHOCTH fn 4eHOB, cojep2xKalllux bee Ecim 071" 


Go 
(OBC. J. H. d. byHkunM C, MMeeTCA B TOUHOCTH N WieHOB, cofepxallux x 
des OTpHuaHHA. OTciofa, mo siemme, i = 1. Ecnuo; = 0, ToBc. 0. i. (). PyHK- 
qu C, MMeeTCH B TOUHOCTH N WIeHOB, COfepaKallUXx xX; c OTPHIAHHeM. Orcioga, 
10 jlemMMe, i = n. 
Teopema 2. Huxakaa koxmaxmuasa cxema, peaausyroyan dynKkyuto Cp, 
te moscem codepxamb menee 4em 06a KoHMaKma nepemenHo x;, ecau i=e1 w 
= Nn. 
if 
-Moxasatenpbetso. Ec nepemennaa x; mpefcrapiena B cxeme 
DJIbKO OXHHM KOHTAKTOM, TO (cp. (*)) BCHKHH NyTb Mexyy momocamn mH60 


4* 4075 


: 
La 


i 


mpoxogut, mH60 He MpoxoguT yepe3 x;. Ho Torya C, = x;' fi + fe, a1 op 
i=: 1 u i=4n mporuBopeunT Teopeme 1. 
Teopema 3%. 


(x1 + %2) (x2 + Xs)... (Xn +n) = Cn. 
Jloxa3satTeabcerTso. IIpun = 2 Teopema Bepua. Ilyctp 
(a aa a) ee es ee eS Ge 
Torga 
(x1 } Fa) (x2 + Hs). (na + En) = Coa (Fara + Fe) = 


= Graake -}- Cry Sn—1 — Can + KUN en 
== Gone te KIX2 6. os Xp — Gre 


Cneyzeteue. MuHHimMyM 4uCJa KOHTAKTOB B CXeMe, peaHu3yrouleH (PyHF 
wuio C,, paBen 2n — 2. Cxema uMeeT BHI: 


z, 2, A - li 
ae eR nC! Toles 
2. B (°) moka3anHo, uTo cbyHkKuua C, uMeeT rpynmy uHepwuH G BToporo MG 


paaka. Orciogqa cileqyet, 4TO YHMCO OAHOTHNHBIX C Cy, PyHKyMH paBHo 27-1- 
MH Jia BC€X HHX MMHHMYM KOHTaKTHOH peasiM3alHH paBeH 2n — 2, 


Jla6oparopua cucTem nepexayH uHdopmallHy Tlocrynuso 
AxkajlemMuH Hayk CCCP 27 III 1961 


LMTHPOBAHHAA JIMTEPATYPA 


1C. Cardot, Ann. Telecommun., 7; 2, 75° (1952), "710; JI. Ba en tbe Be 
127, Ne 2, 242 (1959). %C. B AGmAonc KH i, Matem. c6opH., 30 (72), 2, 329 (1952 
41. H. lop ap os, Coopn. IMpo6semer nepenaun unbopmauuy, B. 4, 1959. 5 10. JI. Cz 
FatoBpu4, Coopn. Ipo6iempt nepezaun nydopmauun. B. 8 (1961). 


* Takoe npenctapmenne dynkuun C, npezsoxeno B. H. Pornucxu. 
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Horsage Akafemun nayx CCCP 
1961. Tom 139, Ne 5 


MEXAHHKA 
Axayemux WM. HW. APTOBOJIEBCKHK 


JIMHEHHO OFHMBAIOWIHE WATYHHbIE KPHBbIE MEXAHH3MOB 
C MOCTYNATEJIBHOH MAPO 


HactTosilee uccleqoBaHHe MOCBAINeHO TeOpuHu JMHeliHO OrHu6aeMbIX WwaTyH- 

HBIX KPUBbIX MCXAHM3MOB C TpeMA BpalllaTebHbIMA M OMHOH NocTynaTebHOH 
mapon. 
» PaccmoTpwM kpHeolMnHo-waTyHHbIli Mexanu3m ABC (puc. 1). BuiGepem B 
UNOCKOCTH WaTyHa MpOusBOMbHYyIO MpsAMylo uw — u. Kak ObI0 MOKasaHO pa- 
nee ('), MOXKHO HPHHATH, YTO 9Ta IpAMaA MpoxoguUT yepes TouKy B nog yrvioM ¥ 
K watyny BC. Onyctum u3 touxu A nepneHAMK yA ppl AF u AE ua mpsmuie 
u—uu BC. 

Baejem o6o3sHayenua: AB = a, BC = 6, AE= mi, AF = pub? — a = m’. 
Torgia oTpe30K p; MOxXeT ObITb MpelcTaBseH Tak: 


= (6 sin 01+ VG? sin? 61 — m?) cos 01. (1) 
‘SHak y BTOporo WieHa BLIpaxenna (1) BEIOMpaeTca B 3ABHCHMOCTH OT ycCJIOBHii 


cOopku MexaHu3ma. 
YpaBHeHue ceMelicTBa MpAMBIX wu — u OyneT x cos 9 +ysin®9 =p usu 


ees (0, +1) -- y sin (8) + 1) = p, cosy + V¥ a? — pi sin ¥. (2) 


OnpeyeiumM mpou3BogHyio OT ypaBHeHua (2) no yray Ot 


y cos (6: + y) — x sin (1 + y) = Bh 8 Ta iy 
a 


Uactuad mpow3Boquasd Opi/001 = VY papa 
Y=R4+T (4) 


(6? cos 20; -+ m?) sin 04 
ee = Gann one 

V3 ypaBueunit (2) nu (3) c yueTom ypaBHenna (4) mouyyaem MapaMeTpHyeckHe 
YPpaBHeHHA JIA IHHeHHO orHOalollel WaTyHHOM KPHBOM KPHBOUIMMHO-WaTyH- 
‘HOro Mexanu3ma (puc. 1) B dopme x = x (01) Hy = y (01): 


x = [pi cos (1 + y) — ¥ sin (1 + vy cos ¥ + 
V at — 0 sin (0 + y)] sin y, 
+ LV,a" Pheos (x ++) +o 1 


1 


y = [pi sin (61 + y) + V cos (01 + y)] cosy + 
= a ae Sih (Un ee) pe os (01 + | Sin Ye (5) 
a— pe 
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Tekyilue KOOPAMHaTE! Xy, Yy KPUBOH, JiMHelHO orMOalolleH IpaAMy10 u — u, 


jlerko onpegemmiores rpapuyecku (puc. 1). [1a sToro M3 MrHOBeHHOTO MeHTP 
ppamenua P matyHa BC Hao onycTHTb NepnewAukyAAp PM ua Mipsamyto u — UW. 
Koopaunatel XH Y ye KPHBOH, JIMHeHHO oru6atuel waTyH BC onpefetatca, 


eCJIH OMyCTHTb NepMeHAuKyJAp PM’ ua nanpaBaenue BC. 


Puce. 4 


Yroa o« nopopota 3BeHa AB cpa3aH c yriom 01 ycoBueM 


cos 01 = +-sina (6) 


Tlapamerpuueckue ypaBHeHHa KpHBOl, JIMHeHHO orMOaioujeH watyH BC, 
OyAYyT UMeTb BUA 


x = p, cos 98, — ¥ sin 0, 
y = p, sin 0, + ¥ cos §,, (7) 


Tak Kak Jia mpamoi BC yronm y = 0. 
Ecau yrou y = 90°, To mpamMasa u — u MepexoquTs npamyi wu’ — u' (puc. 1). 
Koopaunatol X, Yy, KPHBOH, WHHelino OrMOalolle MpaAMyto wu’ — u’, HalizyT- 
CA, eCJIM ONyCTUTb u3 TOUKN P nepnenguKysap PM" na npsamyto u’ — wu’, Tlapa- 
MeTpHyueckve ypaBHeHHA JIA STOM KpuBOH OyAyT 
ies 


x = —Va@ — pésin ae cos 01, 
i ih 
. (8) 
y=Vae— p? cos 1 4 HES sitar 
Va—p 


Ec IIMHbI 3BeHbeB MeXaHH3Ma YROBJIETBOpAIOT yCJIOBHIO a = D, TO JBH- 
2eHne 3BeHa BC OyfeT HMeTb XapakTep KapaHOBa JBHXKeHHA, MPH KOTOPOM 
mo6ad MpaAMasv, NpHHawwexamaa mmockoctH waTyHa BC, OyqeT HMeTb B Ka- 
yecTBe JIMHeEHHO OrMOatouleH KPpHBOH MpAMy!o HIM RepopMHpoBaHHy!0 acTpOHAy 
C ypaBHeHHAMH Jia calyyan y = 0 

x =i\2a'sin® 01," = "2a cos OP (9) 

Teometpuueckumu Mectamu Touek E u F (puc. 1) 6yqyT Nomepbl KpUBBIX, JIH- 
HeHHO OrMOa1oulux NpsAMble u — uv BC, ecu B KayecTBe Nosoca Nosep BbIGpana 
Touka A. YpaBHeHHA Nofephl, oOpasyemow Toukoh FE, 6yzyT 


x= p,cos%i, y =p, sin t1, (10) 
COOTBeETCTBEHHO JIA TOUKH F = 
x = — (py cos ¥,<- Vat — p> sin y) cos (91 + y); 
(11) 


y = (pi cos y + Va? — p?sin y) sin (1 +), 
rge Pp, ompeyensetca ypaBuenuem (1). 
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iia cryyaa, Korga a = 6, ypaBHeHua Nogep, o6pa3yembix TouKamu E u F, 
‘TIOMAPHOH opMe OyAyT UMeTb BUA 
p pi = a sit 207; (12) 
Pp, = asin (201 + y). (13) 
} STOM CJIy4ae IPH M10GOM 3HaYeHHH yrvia Y ypaBHeHHA Nofep, OOpasyembIx Tou- 
aMHi E wu F, OyfyT uerpipexsienecTKOBble pO3bl. | 

EcIM B YeTbIPeX3BEHHOM MeXaHH3Me C OAHOM MOcTyMaTeIbHOH Mapok Bezo- 
foe H BeAylllee 3BeEHbA BXOJAT CO CTOHKOH BO BpalllaTeJIbuble Mapbl, TO MbI MOJly- 
MM KyJIucHbI Mexanu3m ABC, 
[OKA3aHHbI Ha pHc. 2, AWA KOTO- 
oro TpeOyeTcA paccMoTpeTb JM- 
fefiHo §©— ormOarolllve ~—s Wa Ty HbIe 
PUBLIe BAA MpAMBIX, 2KeCTKO 
BASAHHBIX C MOJI3YHOM. 
_ BpiOepem B TvlocKocTH Mom3y- 
[a MIpOH3BOJIbHYIO MIpAMYIO U —uw, 
IpOXOAAWlyIo NOX yriom Y K 

Tipapienuio BC ocw cKouIbxKe- 
MA Mom3syHa. OnycTuM “3 TOUKH 
Tiepnenqukyaappl AF u AE ua 
ipambie uw —u u BC. Bpejem o60- 
Bees AB=a, AC=b, 
f7E = p, u AE = p. Orpesox p, 
jyeT paBeH 
: Pi = 0 cos 41. (14) 
YpaBHeHve ceMelicTBa MpAMBIX GyneT x cos 8 + y sin 0 = p uau 


5 
¥ 
” 


Puc. 2 


(} 


¢ COS (01 + y) +ysin (61 + y) = 6 cos 0 cosy + Va? —0? cos? isin y. (15) 
" Ipoussogquas no yray 91 ypapnenua (15) 6yzer 


b? sin 9; cos 0, 


Sey he 
Vibe ee, silly =O sin its cosy. (16) 


ycos (01 + y) — x sin (01 + y) = 


: U3 ypapuenua (15) u (16) nomyuaem napaMeTpuyeckue ypaBHeHHA Wa Ju- 
feliHO OrMOatolleH KpHBOH KyJIMCHOrO MexaHH3Ma (puc. 2) B dopmMe x = x (01) 


ty = y (0): 
‘ x =6cos? 7 + LV a’— b* cos? 01 cos (@1 + y) — 
b? sin 04 cos 91 


V@ — 6% sin® 64 


sin (01 + | sin 7, 
(17) 
3. y =bsiny cosy +|V a* — 6* cos? 01 sin (@1 + y) + 


: b2 sin 9, cos 0, ; 
: ——-~——— cos (0 sin Y. 
V @ — b* sin? 0; me +1) u 


Tekyujve KOOpJuHaTH X,,, Y, KPUBOU, JMHeMHO OrMOarolllel MpAMyto U — u, 


Werko onpeesiaiotca rpacwuecku, ecm H3 MrHOBeHHOrO WeHTpa Bpalienua P 
TO3yHa ONYCTHTb Ha MpaAMylo u — wu TepmengzuKkysap PM. 
Yrou & nopopota 3BeHa AB cBA3aH C yrviom 61 ycuIOBHeM 


i tg’ Oh, = Eee coshe (18) 


| asina 

Ypapnenua (17) 6ynyT ypaBHeHHAMH d/IMNCa MIM runepOoub. B nocmez- 
HeM HETpyQHO yOeqHTbCH, CCIM NPHHATD yrod Y = 90° uw u3 ypaBHeHuh (17) 
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MCKJHOUHTS yrost 61. Ecan 6 > a, To WMHeHO OrMOalollad KpuBasn OyyeT rune 
Gos0H 


4x? y* 

a fietae we Lis ( 
aecau b << a — 3/JIMTICOM 

x2 y? 

Bus es ee 


Kak 9T0 6bluIo MOKa3aHO paHbule (7), Mexanu3mM ABC (puc. 2) MoxerT Opti 
Bceryja 3AMe€He€H 3KBUBAJIeHTHBIM MeXaHH3MOM AoBoCo. Touka Ao — moje) 
NepneHMKy Japa, OMyWleHHOrO U3 TOUKH A Ha IIPAMYIO, MpOXxOJsAllyo yepe 
rouxy C (Co) nog yraom $0 — +. Touka Bo — toxomBa nepnenyzukysaapa CoBe 
omymleHHoro 43 TOUKH C (Co) Ha psAMyio u — u. Iipamaa u — u, ecm paccma 
PHBaTb ee Kak lipHHayiekaulyio MexaHH3mMy AoBoCo, OyfeT oruOaTb Takou 
3J TIC HIM PunepOouly, Kak HB TOM CJlydae, KOra OHA TIPHHAaexKUT MeXaHH3M| 
ABC. Touxa Ao ABIIAeTCA WEHTPOM 9ZJIHMMICa MIM runepOosbl, a TOUKA C (Co) 
OJHHM U3 (oKycoB. TakHM OO6pa30M, JIMHeHHO OrHMOalollve KPHBble KyJIMCHOr 
MexXaHH3Ma OyllyT Beerfa 9uIMMCaMH MIM runepOomamu. Ecau yrom ¥ = C 
TO ornOarollleH OyyeT TOuKa C. EcJim JIHHbI 3BeEHbeEB YJIOBJIETBOPAIOT YCJIOBHA 
b = a, To ornOatouleH OyeT TakxKe TOUKA, HO JlexKalllad CleBa OT TOUKH A HI 
paccTOAHHH a. 

YpabHenne Mosepbl KPHBOH, MMHeEHHO orHOariolleh MpxAMy1o u — U, eCJI! 
B KayecTBe Nosuoca Nofepbi BbIGpana TOuKa A, B NOMApHOH dopMe OyyeT uMeT; 
BUI 


p = 6 cos (8 — 7) cos y +V a? — & cos* (6 — y) sin x. (21 

Ecam yrom y = 90°, To ypaBHenne (21) mpuHumaer Bug | 
p=V & = cos? 6. (22 

Ilepexoya K IpAMOyrosIbHOL CHcTeMe KOOpAMHAT, NosyaHM ; 
(x? +g)? = abst + by? 2 


ITO KpuBas 4-ro MopayKa, Tak Ha3bIBaeMad MOJOUWIBeHHAaA KpuBad THMA BUT 
KoB (’). BepxHuli 3HaK B ypaBHeHHu OyleT COOTBETCTBOBATb NOJOUIBEHHOM KpHl 
BOM SJVIHNCa, a HHKHAM — NOOWBeHHOM KpHBOK runepGouEl. 


Tlocryruso 
15. IV 1961 


UMTMPOBAHHASA JIMTEPATYPA 


‘HW. MU. Aptro6onescxku it, TAH, 132, No 1 (1960). * H.W. Aptrobones 
C kui, TeopHa MexaHusMoB 1A BOCIIpOMsBeqeHHA NIOcKHx KpHBBIx, May. AH CCCP, 1959! 
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Jloxaane Ankagwemuu nayk CCCP 
1961. Tom 139, Ne 5 


PH3UKA 


A. M. BPOJCKMK u 10. A. KOJIBAHOBCKMH 
O MEXAHH3ME HHIMBUPOBAHHS PAMOJIN3A 


(ITpedcmaeaeno axademuxom B. H. Kondpamoecoim 29 IIIT 1961) 


B wactosel paGoTe paccmaTpuBaroTca scppekThi HHTHOMpPOBAaHHA paqHosNsa. 
OpraHMuecKkux CHCTeM MaJIbIMM JOOaBKamu Mpumeceli. [Ipu TOM anHbi scppeKt 
-TpakTyeTcad Kak CJleqcTBHe MpaAMOM Mepeqaun BOsOyaeHuA K MOJIeKyJle NpH- 
mecu *. Cormacuo paccmotpenuio padotn (7) TOPMoxkeHHe HHTMOMPOBaHHA pa- 
“JMOIM3a B XKUAKOCTH Mp BeCbMa MAaJIBIX KOHICHTPpalMAx jo6asox (10°? — 
10-* moa/m) B page caysaes nponopyuonambno C7}, rye C; — KonuenTpauna: 
\wuTuOuTOpa. Orciojia CulelyeT, YTO CKOPOCTb MHTH- 
OupoBanua yOpiBaer ue OGpicTpee, em 1/R?, rye 
_R — cpeftuee paccTosuue JO MouleKy MHTMOuTOpa., 
Pa36epeM CHauaJla CJIeyIOlly10 MOJeIbHYIO 3a- 
nauy. Vmeetca Bo30yxJeHHad H31y4eHHeM Movie- 
Kysla // (vou, payqukan uv. 1.) (cm. puc. 1). Ha 
pacctosHun R —|R| oT Hee HaxOJUTCA MoweKy- 
-jia wHrHOuTopa J. Bo3bMemM cucTeMy KOOPJMHAaT C 
Hayasiom BOmu3H /. Byfem cunTaTb, 4TO 
| ri = Crs, (1) 
re ry H ry; — TeKyWMe payuycpt-Bextopni / u IT. 
B cOoTBeTCTBHH C OCOOeCHHOCTAMH paccMaTpHBae- 
MOH KOHKPeTHOM MpoG6JemMEI payquomusa Oyem M0- 
jaratb, uto /] HaxouTCA B BO3OyKeCHHOM 3JIeK- 
TPOHHOM COCTOAHHH c 9HeprueH BOsOyKJeHUA w, 
PpaBHOM HECKOJbKUM 31eKTpOHBOAbTAaM. B TOE pyc. 4, | —unru6utop, I! — 
BpeMd MoJIeKyJia WHrHONTOpa J MMeeT WpakTHYe- BosOyxKeHHad cucTeMa 
CKH HeMpepbiBHy!0 cHcTeMy ypoBHeli B OOMacTH 
aHeprHun BoO3OyxXeHuA w Cc MsoTHOCTbIO p(w) = AN (w)/ do. ambuelinee 
paccMoTpeuue OyjeT BecTHCb B cucTeMe equHU h = c = 1, B KoTOpoH oR Mo- 
OKeT ObITb Kak OOJIbUIe, TaK HM MeHbille equHuUbI. B TO *Ke BpeMaA 


or<l, (2) 
rye fr — mpoTaxenHocTb o6sacteli Bos6yxmenun J van 11. 
Matpw4anplii aleMeHT odPeKTHBHOH SHEP BOSMYUIeHUA, COOTBETCTBYIO- 
mii nepexogy J] na ocHoBHolt ypoBeHb u BosOyxKAeHuIO / Oe3 USyYeHUA (po- 
'TOHOB, BO3bMeM B Bre 
ef (| iy Yl 1) 


Uisp = \ (arr (1) ee te (dr) (dr, (3) 
Ke feed ib) 


‘re MHTerpupoBanve BefeTCH Mo BCeMy MpoctTpaHCcTBY; (Jai) fi (ta a ie 
MaTPHUHBIe 2JIEMeHTbI KOMMOHEHTOB BeKTOpa TOKa, COOTBETCTBy!ollNe paccMaT— 
PHBAeMBIM TepeXOlaM HM OTJIMYHbIC OT HYAA B OOMACTAX I u II cooTsercTBeHHo.. 
@Mopmysa Bua (3) MpMBO_UTCH, HanpuMep, B (?), CTP. 296, B XeBUCaHJOBCKUX 
eluHumax. B (3) nNogpa3yMeBaeTca CyYMMHpOBaHHe NO YeTbIPeM KOMIOHCHTAM 
BeKTOpa TOKa. OjakO, NOCKOJbKy B paccMaTpHBaeMol sayaue ji ~— 103 
(i = 1, 2,3) wm mockonbKy Mb B Ja/bHelWleM OrpaHHuMBaeMcA AHNOJIbUBIM 
TIPHO/M2KEHHEM, MOXKHO OCTABHTb TOJIbKO KOMIOHEHTHI jy — T. €. IWIOTHOCTb Ppac- 


* KauecTsennoe npesiomoxKeHuve 0 TaKOM IyTH HHTHOMpOBAHHA Oblo CyewaHO paHee (CM., 
-Hanpumep, ()). 
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npenenenus sapana. Vimes B BULLY TIpocTpauicTBeHHOe pasyenenue J uw J], pas- 


iw (| ry—ryy \) 
_JIOXKUM MHOXKUTEb shee a culey!ouluM o6pasom (cm. (°), erp. 317): 
me age 
fw (| ry7—r7\) a5 
sera = ~ > Pim (wr,) Dim (ory), (4) 
ty — Ty a 


rye ’ 
E tf, or r 
gum (oF1) = (2a)! APE Vim sh 


HM) ie To 
Dim (wre) = (2m)? i sey gi (=) , 
V ors 
J — byuxuna Beccens, H\)., — dyukuua Tankensa nepsoro poga; Yim — wa- 
poBble (pyHKUHH; m mpoberaet 3HayeHua OT —/ polur,; = |r; |. B cuay (1) 
(ior;)' ri) 
Gin (wns) & Ary Vim (F). (5) 
Vuterpan (3) paso6betca Telepb Ha CYMMY IIPOH3BeeHHH MHTerpaJiOB M10 
o6mactam / u //, npw4eM KaxbI NocsexyIoWlMH wieH CyMMbI mo / Oyler, co- 
ruiacHo (5), OTJIM4ATLCA OT MpebILyWerO JONOMHUTCJIbHLIM MHOMKUTeEEM ~ oF. 
Besleactaue (2) Mbl OCTaBHM TOJIbKO MepBbIH HEMC4e3AaIOLIHH UWIeH STOH CYMMBI, 
B Ka¥eCTBe KOTOPOrO MbI BO3bMeM CJlaraeMoe, COOTBETCTBYIOMLEe SJIEKTPHYeCCKOMY 


qunoulbHomy nepexozy / = 1 B MoseKyse MHrHOuTOpa. B pe3ybTaTe, YUHTHI- | 


Baad (5) W YNOMAHYTbIe panHee NpHOMKeHHA, NOJYYHM 
1 


User = DS} \ ration a) Yim (+4) (dra) x 


m=—1 


i (2x) HY (wr,;) y ( ii 
im | — 
V ory ry 


PaccMoTpHM Bxojaline B (6) HHTerpamr J M 4 J? no oTyesbHocTH. IlepBnii 
M3 HHX MpOnoplHOHaJeH HEZHarOHaJIbHOMY MATPHYHOMY IJIeEMeHTY OT OMepaTo- 
pOB KOMMOHEHT 3JIEKTpHYuecKOrO AMMOMbHOrO MOMeHTAa Dim 


J) =\r0 or (eD)ye Yam () (des) = VE (Dime (7) 


IIpousBeyem nog uHTerpasiom (7) npeoGpa3s0Banue, COOTBETCTBYIOllee Mepe- 
xofly K CHCTeMe KOOpMHAT C Ha4yaJiom BOH3H I] (cM. puc. 1): 


t,t aks (8) 


) (ior (ru))ye (dex) = 9S) Im dee. (6) 


M HallpaBuM ONY U3 ocel (TpeTbI0) To HampaBsienuio R. Torna, nocTaBias AB- 


HOC BbIParmKeHve BXOMAMWeH 3qecb PyHkunH TanKkedA, Nosyuaem 


I) = — SS \ dere ean eaecenaed | 
lt, +R 2i@ |r;, +R 
It +R ; 
X (for (Tj, + R))se Yam (Met A) car. (9) 


Pasnaras (4) 10 Maniomy mapamerpy or;, ~ r,,/R @ COXpaHAA TOuIbKO 4We- 
Hol HYJI€BOro HW NepBoro nopsyKa, Nosyyaem 


ye?) EL ani oe ae eioR Onin {2 — Tok | \ jon i + R) jz (dr, ,) =p 


4 Anis <1: , 4 
a [1 — + ad \ i ory, COS ® (fo (,, + R)) jz (ar;,)} . (10) 
Tae @ — yroul Mey HanpaBienusmu r,, 4 R wu campos Kponexepa Ono, MOMy- 
: r77+R 
“YaroulMlica U3 Vy, (te) , COOTBETCTBYe€T COXpaHeHHIO TOKO Momepey- 
TI 
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aix K R BowH. Bropol unterpan B (10) nponopuuonaten HeqMaroHaJbHOMy 
MaTpHYHOMY SJeMeHTY KOMIOHeHTBI 172 = 0 onepatopa d/leKTpH4eckOro AHMOJIb- 
H0rO MOMeHTa cHcTembl //: 


(175, 008 @ (ort (ty + R))pe de, = (Drim)ie (1) 


Tleppnii uHTerpaa B mpaBoli uactu (10) aa MomeKyJI H paquKasoB paBeH 
fYJIO TIpH OPTOPOHAIbHBIX BOMHOBLIX P@yHkyuAX t uf. B oToM cayyae 


ey (4)? V3 2 3 
I = DEV clot no | 1 — ae + gaa] (Pale (12) 
Tlogcrapasaa (7) uw (12) B (6), nomyuyaem 
Me 2 3A 
Urs = “S— [|—-ze tam (Dio) ¢ (D110) fi: (13) 


_ Vs (18) Bpirekaet, 4TO BepOATHOCTh paccMaTpHBaeMOrO Mponecca B eEMHUILY 
BPeMeHH, IpOCcyMMUpOBaHHas MO KOHEYHBIM COCTOAHHAM CucTeMbI /, paBHseTCA 
OKOH UATE bHO 

a Wig =\ 2m | Uc; PO (Ej — ©) (Ep) dE = 

of 4 oh ye 

} a jeaig | 2 2 

: = 21 R2 (1 l (@R)? 4 aR? (w) (D y);; (Diz qi, (14) 
MpHuemM SHepruaA OCHOBHOPO cocTosHUA MHTHOuTOpa E,; MIpHusnta 3a HyJb. IIpu 
Mepexoyle K paccMaTpHBaeMOli KOHKPeTHOH 3ayaye payMomM3a MO2*KeT OKasaTbcA 


HeOOXOJUMBIM MpountTerpupoBaTh (14) no wupHHe BosOyxJeHHOoro ypoBHA //, 
paBHo A HM BO3HHKarolleli OarofapA BOSMOXKHOCTH XMMMYeCKOrO paciafa 
BhicseyuBanua. Ilockompky A ~ 4 < 10-27/10-#9 = 107” spr=10 “an< a, 
TO YKa3aHHOe HHTerpMpoBaHHe CBOAUTCA K UCTOJKOBAHHIO BEJIMYMHEI SHEPTHH w 
‘ wo+A/2 
Kak cpefHero 3Ha4ueHHA No wWiupHHe A u 3aMeHe p (@) Ha \ o (x) dx. JIna 
wo—A/2 
OUeHKH BeHUMALI W,; Nome3HO BbIPasHTb (14) yepe3s BepoxATHOCTH ANNOMbHOTO 
W3lyueHua BosOyKenHHIX MoneKy1 Ju JI = W, 4 Wy. Ucxoga u3 u3sBectTHou 
OpMYJbI AMA NOJApM30BaHHOrO AMMObHOTO UBAyYeHHA, NMosyyaeM B OObMHON 
eucTeMe eJHHHIL 


W 


b {fF ~ Din @2R2 


9 hrc? E hc? 9n4ct 


ne + Tepe] ? (o) Wr. (15) 


Ms (15) suguo, auto ornomenue W,;/W, cTaHoBUTCA JOCTaTOYHO OO/bUINM, ec 
BeJIMKa MJIOTHOCTh ypoBHell p(w) HM Maso Wyy. 

Tlepefem of paccMoTpeHHo MofembHOH 3sayaau K MpoOsmeme onpesemenusa 
3ABMCHMOCTH CKOPOCTH HHIMOUpOBaHHA paMoNusa OT KOHWeHTPaMH HHTHOU- 
Topa C;. Ilockombky ypoBHu BosOyxKNeHuA OOpa3yIOWINXCA Mp panouuse Op- 
Tanuu4ecKHX HOHOB J@eKaT HWKe MepBOrO 9IeKTPOHHOFO BO3Oy2KAeHHOTO ypOB- 
HA COOTBETCTBYIONLUX MOJIeKyJ, TO Cpeya MexKy BOSOyxXeHHEIM MOHOM HM HH- 
THOUTOPOM ABAAeTCA MpospauHon. CumbHOoe NorsoulenWe MpW 3aMeTHOM MHTH- 
Ou poBaHHA JO/I2KHO MMeTb MeCTO Ha MoveKyJ1axX MHrMOUTOpA. B cBxA3H C STHM IPH 
Mepexojyle K cpese MbI JOM KHEI Obl WoOaBHTb K w B cbopMyuie (3) MHMMoe CJla- 
fPaemMoe, 3aBHCALee OT BEPOATHOCTH MorsouleHuaA. BMecTo 3TOrO MbI BO3bMeM 
(KOHeUHBIM Bepxuuli mpefen Re Mp ompesleweHuM ycpefHeHHOH BepOATHOCTH 
MHTrHOupoBaHua B cpeze W: 

Re} 
W= \ Wiz (R) C; (dR). (16) 
Ri 
| Jina oweuKu 3aBucumocTu W oT C; BeM4MHbI CpesqHerO paccTOAHUA JO MoJie- 
iKyJIbI HHrHOUTOpa Ri WH Re MOMKHO 3aflaTb yCJIOBHAMU 


: 4/snR°C; 3;  “/amR2C; = N(C); 3 <N (CG) < 10. (17) 
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Tlogcrapsaa (14) B (16), monyuaem ; 

W = ACP (1 + oC? /o? + a2C*/o'), (18 
rae A He 3aBucuT oT C; H G1, G2 — UMCJICHHbIe KOSPDULMEHTHI NOPALKA CAMHMIBI 
V3 pacemotpenust cbopmyvibt (18) HemocpeycTBeHHO CilefyeT, YTO MOMMMO ycTa 
HOBJICHHOH B (2) 3ABMCMMOCTH CKOPOCTH HHTHOMPOBaHHA OT C/* (qd MadbIx 3Ha 
uennii C,) culelyeT OKUaTb, YTO HO Mepe yBeJMYeCHHA KOHICHTPallMn 3aBHCcH 
mocTb W ot C; cnayasla npoliJeT yepe3 OTHOCHTEIbHO MAJIbIX pa3MepoB Nepexoy, 
BY1O OONIACTb, Fe CyUeCTBeHHbI BCe WIeHbI, a 3ATEM HACTYMUT yuacTOK, rye ope 
JeasiouuM Oye unten C/* . ConoctaBsenve THX BbIBOJOB C 9KCHepHMeHTOM Tipe 
CuleOBaIO WesIb YCTaHOBUTb, JelCTBUTebHO JIM HMeeT M€CTO 3aBHCHMOCTb O 
Ci! u Ci. Dro JoMKHO TAKXKe NOSBOMUTb MOJOWTH K OWEHKE BEMYMHbI Mepeya 

BaeMOH SHEPrHH BOs 

gene OyxKTeHHA w, comocta 
BUTb 9TO 3HaveHHe 

9JIEKTPOHHBIMH CTieK 

ycned TpaMH COOTBETCTBY!O 


| WlMX HHrHOUTOPOB 
45) ONpelesuTbh BUMAHHE! 

Ss | cpepl. 

& By Ha puc. 2 npuBes 


JICHBI pe3yJIbTaTbI O6- 
pa6oTKH 9kKcnepHMeH 
ToB (*), TipHuem pac 
CMaTpHBaeTCA TOJIbKO 
MOJIHOCTbIO HHTHOUPpy- 
€MBIM TIpomecc,. T. 
Puc. 2, Sapucumocth 1/(G—G,;)~W (rye G; — paquaun- Oepetca G— G;. Ka 
OHHOXHMHYeCKHH BbIXO MOMHOCTBIO MHTHOHpOBaHHOTO paano- BHJHO H3 PUCYHKag 
Ju3a UWHKorekcaHa B MpucytTcTBHH Jp m0 (4)): a—orT Cis tbopmy.ia (18) qecTBu- 
sere TeJIbHO IIpaBHJIbHO 
ONMCbIBAeT XO HHH 
OupoBaHHA paquoslusa 
B WIMpOKOM HHTepBale U3MeHeHHHA C;. K aHaJIOrMuHbiM 3akJOYeHHAM IIpHBewla 
TakKe OOpa6oTKa pe3ybTaTOB 9KcMepHMeHToB (°°). IIlpH 9sToM HalJeHHbI 
3Ha4eHHA w BO BCeX CJy4aAX W@KAaT B TeX OOMACTAX ZJIEKTPOHHBIX CNEKTPOB, 
HHTMOMTOPOB, rye MOrOWeHWe BeCbMa 3HaUHTeJbHO (KaK MpaBuslo, 3HayeHHA’ 
Ig e = 4) w NO xapakTepy OH3KO K HelpepbIBHOMY. | 
Takum o6pa30M, OOWMM BU 3ABHCHMOCTH CKOpOcTH HHTMOupoBaHHA oT Cz 

B PaCCMOTPeHHbIX SKCIeCPHMeCHTax NOTBepKaeT BbIBeEeHHY!IO *OpMyuJy, MpH 
YeM yaeTCA JaTb EMMHOe ONHCAHHe B WIMpOKOH oOOacTH C;, BKOUaA TaK Ha3bl- 
BaeMyl0 OOJACTb HacbIWeHHA *. OTMeTHM, 4TO pa3sBUTbie CooOpaxkeHuA MOryT 
ObITh IIPHMeHECHEI JIA OObACHEHHA MHTHOMPOBaHNA B pxAe XMMMYeECKHX peakUHH.. 
ABTOPbI BbIparkaioT Ipu3sHatembuocTb B. LT. Jlesuuy, JI. C. Momaxy u yuact- 


HHKaM PYKOBOJIMMBIX HM C€MHHaAPpOB 3a JMCKYCCHH. 
VinctutyT HedTexumuyeckoro CHHTe3sa Tloctynnsio 
Axajemuu Hayk CCCP 23 III 1961 
UMTHPOBAHHASA JIMUTEPATYPA 
‘D. R. Kalkwarf, Nucleonics, 18, No 5, 76 (1960), 210. A. Kon 6aunos- 
ckuu, JI. C. WTonmakx, Tesncpi yoxn. Hall Bcecotosn. copem. mo paqvaunon. xum., M., 
1960. ? A.W. Axuesep, B. B. Bepectenxkui, Ksantopas 9ekTpoquHamuka, 
19538. 4S. Lipsky, M. Burton, Rad. Res., 8,'203 (1958).8 *'BiPAv4K pou 
rays, X.C. BargacapbasHu, JleiicrBue nonnsupylomux H3slyueHui Ha HeopraHuyeckHe 
M Oprannueckne cuctempl, M34. AH CCCP, 1958. ®S. Lipsky,M. Burton, J. Chem. 
Phys., 26, 1837 (1957); 9% Ton, i fivaw dewere kee Phys. Chen, 65, JO! (1961}8 
§G.R. Frieman, Canad. J. Chem., 38, 1043 (1960). 9% Nuclear Ing., 5, Ne 47, 59 (1960). 


* 
Mutepecuo pegs TO IPHBOLMMad 3feCb 3ABHCHMOCTb CKOPOCTH HHTHOMPOBaHHA pa- 
AHONM3a OT Ch = C; pu Oonpumx C; Oblia SKCHepuMeHTAaIbHO YCTaHOB/eHa TAaKKe B NPHKJal- 
HOM HccyleqoBpaHHH (9). 
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Hoxnuaye Akanemunu nayr CCCP 
1961. Tem 139, Ne 5 


PH3BHKA 
B. JI. BPOYJIE, 9. H. PAUIBA u E. ©. WEKA 


AHOMAJIbHOE NPMMECHOE NOPJIOWWEHHE BBJIVSH IKCHTOHHBIX 
NOJIOC MOJIEKY JIAPHbIX KPHCTAJIJIOB 
(II pedcmaeneno axademuxom H. B. O6peumosvim 380 III 1961) 


B THMMUHDIX MOJICKYJIAPHBIX KPUCTaNaxX 3HeEPrHA MeKMONeEKYJAPHOTO 

B3aUMOfeHCTBUA OTHOCHTEbHO Masa, U\MpHMeCHoe MorsouwleHve OOLINHO MO2KeT 
ObITb ONMCaHO Ha OCHOBe MOJeM OpHeHTHpoBaHHoro La3a. B cooTBercTBHU C 
STOW MOJebIO HATCHCHBHOCTb H MOJAPH3alluA NpHMecHOrO MOTVIOUNLeHHA OMpe- 
JenmMOTCA BeMYMHOH M OPHeHTallMeH JMNMOMbHOrO MOMeHTa Mepexosa B IIpH- 
MeCcHOH MOJIeKye. OJHaKO KapTHHa ABJICHHA CTAHOBHTCA CYUIeCTBCHHO HHOH, 
‘KOra BOSOYKeHHbIM yYpOBeHb MpHmMecw HaxOMMTCH BONM3H Kpad IKCHTOHHOM 
‘3OHLI KPHcTama-pactBoputensa (',”). Ecmm paccrosaHve & MpuHmMecHoro ypoBHA 
OT KPad YKCHTOHHOH 30HEI MeCHbILNe HIN MOpAAKa WIMPHHbI IKCHTOHHOH 30HbI M, 
‘TO MOrsOuleHve CBeTa BOOacTH MpHMecHOH MOOChI IPHBOAMT K BOSHHKHOBEHHIO 
KBaHTOBbIX COCTOAHHM, B KOTOPbIX BO30yxKeHa He TOJIbKO MOvIeKyJIa MIpHMe- 
CH, HOU O0u3NexKallHe MoseKysEI pacrBoputena. Wpn e<<M_ pasmepsi o0- 
NacTH, B KOTOPOH CKOHWeHTPHpOBaHO BO3OyxKeHHe, MOryT CyWlecTBeHHO l1pe- 
BbINAT MOCTOAHHY!O PpellleTKH. 
_ 8B TakuX YCJIOBHAX MOJIeJIb OPHCHTHPOBaHHOTO Lasa, eCTeCTBeHHO, CTaHO- 
BUTCH HeEMPHMeHUMOH, WH MoryT HaOsO,arTbcaA pesKHe aHOMAaJIMH TipHMecHOroO 
tormomjenusa. Ilockompky Mss, Hwa ocoOeHHOCTH NpuMecHoro MorJoluleHHA 
Olpelesaioilee BIMAHHE OKA3bIBaeT CTPYKTYPa IKCHTOHHOM 3O0HbI BOJIM3H ee 
Kpasa. B wacTHOcTH, Korga MOJIeKya MpHMecH OTMM4aeTCA OT MOJIEKYJI PacTBO- 
PUTeA TOMbKO CMelLeHHeM 9HEPreTHYeCKUX YPOBHeH (CM. HW2Ke), HHTCHCHBHOCTb 
TIPMMeCHOrO NOrsOUleHHA YMeHbilaeTCA Kak &/?, eCJIM OMTHYeCKHH Nepexol Ha 
Kpali SKCHTOHHOM 30HbI MPH AaHHO MOApM3alu CBeTa 3allpellleH, H BoOspacta- 
teT KaK &—, CCIM ONTHUECKHH Mepexo pa3pellen *: KOSPPHUHeHTHI B STHX 3a- 
BHCHMOCTAX OMpelenaoTca adibekTHBHOH MaccoH SKCHTOHAa. CooTBeTCTBeHHO, 
MOJAPHSANHOHHOe OTHOMeHHe TakKe pe3KO 3aBucUT OT &. Kpome Toro, mpu 
@<<M camo ¢ cTaHoBsurca coxKHOH dbyHKuNel pacctodHua 2f MexAy ypoBHAMM 
MOJIeKyJI paCTBOpHTeA WM MpuMecu B mape. 

TakuM 06pa30M, OTKPbIBaeTCA BC3MOMKHOCTb MO OCOOeHHOCTAM MIpMMeCHOTO 
MOFJIOMeCHHA ClelaTb OMpeseeHHbie 3aKJIOUeHHA O CTPyKType JIKCHTOHHDIX 
30H. STO TeM Oovlee CYILeCTBeEHHO, 4TO B HacTOAULee BpeMaA 9ppekTHBHble MeTOMBI 
‘aHaIH34 SKCHTOHHbIX 30H MOUTH OTCYTCTBYIOT. 

YAOOHHIMM OObeKTaMM JIA HCCe§OBaHHA OMMCaHHbIX ABJICHHA MOJKHBI 
“ABHTbCH CMe€CH, B KOTOPHIX PacCTBOPpMTeeM HM IpHMeCbIO CJlyKAT MOJeKyJIbI, 
-OTJIMYAIOMIMeCA TOKO H3OTOMMYECKHM cocTaBOM. B 9TOM CJly¥ae pellieTKa BOK- 
Py! MpHMecHOH MOeKYJILI IpakTuyecku He JePOpMupoBaHa, NOMOCHI MOrvowlle- 
HUA MIpUMecu HU pacTBOpUTeA ONM3KH MexKy coOoH, a [pyrite OTIM4HA B CIeK- 
‘TPaJIbHbIX CBOMCTBAX MOJIeKYJI (MHTCHCMBHOCTH, MOAPH3aluH UM T. J.) MpeHed- 
pexKUMO Maubl (3), TAK YTO BCe 3AKOHOMepHOCTH HaHOovlee mpocrhl. B pacrBopax 
PasIM4HbIX elTepobeH300B (*, °) MelicTBUTebHO Obl HaOJIONeHbI ABJICHHA, 
‘Meroulve Ty Ke Mpuposy, ATO M OMMCAaHHBIe BBILIe, HO BCJIeCTBUe BbICOKOM KOH- 


Re B 3TomM MOCJCTHEM CUydae MPOHCXOMHT Kak ObI «TlepeCKAYHBaHHe» CHJIbI OCILHINATOPa H3 
-COOCTBEHHOFO MOFIOWeHHA B MPHMeCHOe, TaK Kak BO3OyKAeHHE MOJeKYM PaCTBOPUTeA, OKpy- 
KaIOUwlNX MONeKy/y MIpHMecH, BHOCHT pH & — () BCe BOSpaCTaIOMit BKa_ B MPMMeCHOe MOTJIO- 
imleHHve. 
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LICHTpalMH KOMMOHeHT CMeCH B HCCJI€LOBaHHbIX MpelapaTax 3aKOHOMepHOCT 
OKa3aIHCb CYII€CTBEHHO M3MCHCHHBIMH. 
TlonxoqsmumM O6beKTOM JIA M3YYCHHA ABJICEHHH, MpelcKasaHHBlx B (7, *)| 
OKe3aJIMCb PaCTBOPHI fleliteponadtannHoB. BwaronpwaATHbIMM OcOOeHHOCTAMI| 
3THX BeULeCCTB SIBJISIOTCH Gombiice pacctonHue (A~158 cm!) mexgy A-I 
B-nonocaMu, OOpasyrlOlluMu aBLINOBCKHH AyOner (°,*), Majad wiMpuHa A-no} 
gocht (tomymmpuna 5 cm? npn 20° K (®)) u HeOombuIoe cMelleHHe cneKTpd 
pH feitepupoBaHuu (CLBHr B KOPOTKOBOJIHOBYy!IO CTOpOHy MpHOmMsHTeIbHG 
na 15 cm7! Ha OMH 3aMeLeCHHbIMN-eHTepvem atom Boyopoya). Ilostomy yyaetcs 
HaGJOLaTb OTUeTJIHBbIe MPHMeCHbIe MOJIOChI, WIA KOTOpHIxX e<M (M umeeq 
TOT 2Ke NOPAMOK BeNMUHHEI, uTO u A). | 
B uccuIelOBaHHbIX CMe€KTpax NOBeplrauch aHanMsy ABe OOMacTH NornonTe} 
HUA: BOMUSU Ca6O NOMApH30BaHHOK C-nOJIOCHI, OTBeUAaIOlleH 3JIEKTPOHHO-Kose 
6aTeJIbHOMy Tlepexozy B Mowe} 

a nA B A. ie Ie Kyle, H B palioHe pe3kKo noua 
| pusoBaHHBIx A- wu B-nonoc yas 
y  BBbIZOBCKOrO jy6seTa, CBA3aH4 
HbIX C YHCTO 3JIEKTPOHHBIM Te- 
ib  pexozom. B cBx3H C Y30CTBIO 
SKCHTOHHOH 830HbI JIOKaIbHOrG 

Puc. 1. A u B—komMoneHTs!  aBbIOBCKOrO BOSOY2KJCHHA TIPHMECHOe TIO- 


qyOneta Kpucrasma - pacrsoputena; C—cna6o no- TviCIleHwe B pavoue C-TOOCBE 
JAPH2OBaHHAaA NOMOCa SJIEKTPOHHO- KONeOaTeNMbHOTO JJOJIKHO MOJYHHATLCA CObIUHOH 
nepexoga; JJ u JJ- —Mpwmecnbie Nosochl Norso- MOJ€JIH OPHEHTHPOBAaHHOroO ra- 
menua. T=20°K; |la u_ || b—coorpetctByor 3a. VMHbIMH COBaMN, JOuKHO! 
NOJIApH3alun TayaroulerO Ha MOHOKDPHCTadJI CBeTa HaGsIOMAThCA nomHoe cooTBeT- 
CTBHE MOJIAPH3aWHOHHBIX xXa- 

pakTepHCTHK NOIOC NpHMeCHOrO HM CCOCTBEHHOFO NOFOMeHHH B STO OONAaCTH 
cnekTpa. AHaJIOrHdHbIe 83AKOHOMePHOCTH JOJKHbI HMETb MeCTO H JIA MOrJoO- 
Il€CHHA B OOMACTH YHCTO SJIEKTPOHHOTO Tepexoya, CCIM NPHMeCHbIH ypOBeHE 
pacnooxKeH JOCTATOUHO fameKO OT SKCHTOHHOK 30H. Tipu npHOnuxKeHuH; 
ypoBHaA mpumecn kK A — B-30HaM cmelyeT OKUMATb OTKJOHEHHA OT MOJeIH 
OpHeHTHpOBaHHOrO Ta3a. 
Bbw HCCeOBaHbI paCTBOpb! OObHHOTO HadTamuHa (CijpH,) B OKTaneHTepo- 
HadramuHe (C,,Ds) u B TeTpageliteponaptramunax (a-C,~DaH4 u B-C,,~DaHa) *2 
KonenTpanua NpuMecu HadTasMHa cOcTaBsIAa HECKOJbKO mpoueHtos. Pa3- 
JIMYHA B M3OTONHOM COCTABE MOJIEKYVJI NOSBOJIHJIH HCCC NOBaTb OCOOCHHOCTH IIpH= | 
MeCHOFO TIOFIOULCHHA, PaCMOOXeHHOFO Ha pa3HOM PacCTOAHHU OT NONOC KpH-} 
CTaJlJ1a- pacTBOpuTea. . 
Ha puc. 1 mpupejena cxeMa HauabHbIX y¥aCTKOB MOJYYeHHEIX CIeKTPOB: 
NPMMecHEIX KpHictTaoB. JA yoOcTBa u300paxKeHUA B STOH CXeMe COBMELLECHBE 
Mexkiy codoh A-, B- u C-nonocbl cneKTpoB NormomleHHa pacTBopuTeneh. O6pa- 
ulaeT Ha ceOA BHHM@HHe HMHTCHCHBHOCTb mpuMecHon J7-nonochl, KOTOpaa cy- 
WIECTBeEHHO VW3MeHAeTCA TO Mepe ee COIMKeHHA C A-noNOCOH pacTBOpUTeA. 
B a-KOMNOHeHTe CnekTpa KpvicTasma WHTeHCHBHOCTS JJ-nouOCcbl aHOMasbHO:| 
eospacraer. IIpu maxcumMaibHom cOmxenun JT- u A-nonoc (unTepBam ~7 cm~1) 
MHTCHCHBHOCTb IIPHMe€CHOM MOJIOCh! CpaBHHBae€TCA C MHTCHCHBHOCTbIO COOCTBEH- — 
HOH A-nonochl, T. €. BOSpacTaeT B HECKOJIbKO JIeCATKOB pas. Hapsny c 9TH’. 
B «CHJIbHOW» Db -KOMMOHeHTe cleKTpa mpoucxosuT ocna6menue /7-nonocnl, 4 | 
NPM NpwOMxeHUM K pakoHy A-nonOcbI OHA IpakTHYeCKH COBepeHHO ucuesaerT. 
JlekyeT OTMETHTb, UTO B D-KOMMOHeHTe, HapAy C 3aMeTHBIM OcaOeHHeM IIpH- 
MecHOH J]-ONOCbI, MO%HO OOHAPyKUTb BOSHUKHOBeHHe cma6oro AuddbysHoro: 
NOTIOULeHHA B OOIACTH, COOTBeTCTBYIONLeH NWoMOKeHHIO A-noOCHI. 
EctecTBeHHO, YTO OJHOBpeMeHHO C M3MeHeHHeM MHTeHCHBHOCTH IT-mo10c~ 
MPOHCXOAMT peskoe W3MeHeHHe NOJApHsaMOHHOrO oTHOWeHUA Py (Ta6n. 1). 


% = 

ABTOpb BLIpakaloT 6aroxapHocTD npodb. A. H. [atenmteiiny, m106e3Ho mpexocTaBHB- © 
TeMy Upenapatel LeiTepovaTanHHop, CHHTe3SHPpOBaHHBIX B ero JaOopaTopHu B MuctutyTe 
busuueckoit xumun um. JI. A. Kapmosa. 
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TaoOnuma 4 


Yacrorpi * sekTponHpIx MepeXxOQOB B CileKTPax HCCeNOBAHHLIX KPUCTAJVIOB B oOpaTHbIx 
CaHTHMeTpax pw T=20°K vu BeHYHHbI NOMAPH3aNHOHHEIX OTHOWeHUT ** 
(o603sHayeHus cM. puc. 1) 


PactTBopu- HRS i - 


P P P 
ae | nee A/B Cun air HG 1 | Pig 


peu. 
BelLeCTBO 
hs 
& 
io) 
< 


iH, CyoDg_ | 3t 586) 31 744) 32 047} 418 | 31 629) 1:100] 1:6] 34 544! 31 975] 1:6) 1:6. 
Gos | B-CioH4Dg} 34 549) 34 707) 32 027) 425 | 31 602| 1:100] 1:6/34 530/31 973] 1:11 1:6 
GroHs | %-CioHsDal 31 526] 31 684) 32 006} 427 | 34 579| 1:100] 4:6} 34 519] 34 968] 10:41 1:6 


* Omn6Ka usMepeHnii He mpeBbimaer -+ 2 cm—! 
** Tlomsa pH3allHOHHbIe OTHOMECHHA P A/B, 27a lap Es Price OWeHEHbI B KAR TOM CAyuae NO MUKPOWo- 


TOrpaMMaM HONOC B ABYX KOMMNOHeHTax cnektTpa: P = Tq/l6 


 **" vy), — BHYTPHMONeKYAAPHAA YacTOoTa KOMeOaHUA pacTBopurena, oTBeUaloMan SJIEKTPOHHO-KOuIe6a- 
TeJIbHOMY Tepexoyzy (C-momoca). 


B W3Y4eHHOM HHTepBaie paccTOAHHH MexAYy TpHMecHOH Wu COOCTBeHHOM mov0- 
aMM NOTJIOWeHHA 3TO MOJAPM3auMOHHOe OTHOWIeHNe M3MeHseTcCH B 60 pag 
bor 1:60 10: 1). Cnenyer ormetuth, uTo Mp BOcTaTOUHOM yaneHUU OT CO6- 
CTBEHHBIX MOOC NOFMOWeHHA NOJAPH3aHOHHOe OTHOIMIeHHe JIA TpHMecHOH 
MONOCbI JO/KHO ObITh paBHO 110- 
AApHsallMoHHOMy oTHOMeHMO tan 1, A oY Mp € 
MMCTOTO KpNcTasia, T. e. 1 : 100 ' 
Brombsy b-cnextpa (*). Ecsm a 
YUeCTh STY SKCTPAaNOJAMHIO, TO 
oOijee H3MeHeHHeE NONApPHsalnon- 
HOrO OTHOMeHHA B pesysbTate Bye 
BOSMyMaomlero eHCTBHA §=—30H iggy) ia) 8B 
KPHCTalMa-pacTBopuTelia 6yer ‘ 
1000-kpaTHEmM. 

Kak 4 caeqoBalo oxuaTb, 
cOmuxxennve I]c- u C-nomoc cneKtT- 
Ppa KpHcTasa He COMpoBOxwKMaeTca 
HUKaKMMH aHOMAJINAMH. 
| Xapaktep HaGsOMeHHEIX oco- 
DeHHoctei, a Takxe ToT (paxr, 
GTO 9TH OCOOeEHHOCTH COMpOBORKMaoT COMKeEHHE MPMMeCHOM MOMOCHI TOJIBKO C 
TONOCaMM CBOOOAHOTO 3KCHTOHA KDPHCTAaJJa-paCTBOPHTeIA, CBUETEJIbCTBYIOT 
06 OOHapyweHHH UMeHHO Tex 2>pbeKTOB, KOTOPbIe MpeCKasbIBaloTCA TeO- 
puen (, *). 

_ JleTanbHoe uccnemoBanve CTpyKTYpHI CieKTpOB NpHMecu MO3BOHIO OGHA- 
Py2KHTb, 4TO B TeX YCJIOBMAX, KOra HAaGIIOMAaIOTCA AHOMAJIHH B HHTCHCHBHOCTH 
MOJIOCLI TIPHMeCH, OJHOBpeMeHHO V3MeHAeCTCH MU BeIMUMHA HHTepBala MexKLY 
W- u ITc-monocamu. B cornacuu c Teopwei (1, *) cOnmKeHue mpuMecHoro J/- 
YPOBHA u A-30HbI pacTBOPHTeMA COMPOBOKLAeTcA YBeMIeHHEM JTOTO HHTepBa- 
Ma (cM. Ta6s. 2). 

- Ha puc. 2 n306pameHa cxeMa cneKTpa KpucTala Wa caydaa, Kora cy- 
MecTBEHHO BOSMYILaIollee eHCTBHeE 9KCHTOHHOM 30HbI PACTBOPHTeA Ha IIpHMec- 
abit ypoBeub. IlyHxtupom [00] c6o3HaueHO TeopeTHuecKOe NOOwKeHve MpH- 
MeCHOM MOMOCbI B OTCYTCTBHE OOcyxKaeMbIx 3cpeKTOB. 

IlpupeleHHbie BbIIIe SKCHEPMMeHTAJIbHbIe JaHHbIe MOSBOJIAIOT CleaTb Ompe- 
[€eHHbIe 3aKIOUCHHA O CTpyKType S9KCHTOHHOH A-30HpI. M3 Toro, uTO mpuMec- 
fax MoOca OCTaeTCA Y3KOii Ha BCeM HHTepBasle paccTosHU OT A-NONOCHI BIVIOTb. 
to 7 cm~1, HHTCHCHBHOCTb €€ B G-KOMMOHEHTE CIe€KTPa HelIpepbIBHO pacTeT 
HM€€T MECTO 3aMeTHOe BOspacTaHue WHTepBasia Mexyy JJ u [7c-momocamMu mpu 
‘Onvxxenuu J7]- u A-nosnoc, cilenyeT, YTo A-nosoca COOTBeETCTByeT Mepexosy Ha 
jHo A-30HbI Kpuctanna. TlockombkKy K TOMY Ke, B COOTBeTCTBHY C M3BeCTHbIM 
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Ib: 


Puc. 2. [00] —nonomeHue uncTo seKTpoHHOrO 
TepMa MOJIeKyJI Kpuctasua-pacrBoputens; [00], — 


MOJIOMKEHHE YHCTO SJIEKTPOHHOFO TepMa MpHMecHO; 
MOJI€K Y JIBI; Wed — yacTOTa BHYTPHMOJIeKy IApHOTO 
9\- 

KoeOaHHA HadtTamuna (*); V,.., — HHTepBan Mex- 
ay wpumecuuimu /7,- u I[]-nonocamu 


| 


ipaBuysiom oTOopa, sTOMy Mepexozy oTBeuaet R~O, TouKa R= 0 pacnovioxKeHa 
Ha jue A-30HbI, U 9cpbeKTHBHAaA Macca SKCHTOHA B 9TOM OOMACTH NOJOAKUTEIbHA. 
Ecvv cMeuleHve 2Ha 30HbI W3 TOUKH & = O MU MMeeT MECTO, TO OHO HE MpeBbiinae 
HeECKOJIBKUX OOPaTHbIX CAaHTHMETPOB. 


Ta6Omuna 2* 


ie (00177 = 
PacTBopeH. KI ae 0 = ie 2F = [00} — 
ne eCEEt PacTBOpuTesIb 7 = He— ian @)| Av ii 6 = hots 
a) KD 
CioHs CyoDg 45 434 433 | (4) 31 542 oF 
CyoHg B-CyoHaDa 19 443 433 10 31 540 62 
CyoHg a-CyoHaDa a 449 433 16 31 535 44 


* OOosHayeHHA cM. puc. 2. Bce YacTOTHI FaHbl B OOPATHHIX CaHTHMeTpax. 


McceqoBaHie KOJIMYeCTBEHHBIX 3AKOHOMepHOCTeH B IIPHMeCHOM CIIeKTpe 
B 3aBMCHMOCTH OT pacCTOAHHA IpHMeCHOH MOJIOCbI OT JKCHTOHHOM MOVIOCbI cmeK4 
Tpa KpWcTaJJa-pacTBopuTesA (cM. TaOn. 1 u Tad. 2) OTKPbIBAeT TaKxKe IPHH4 
IMMHaJIbHY!O BOSMOXKHOCTH OMpPeMeJIeHHA WH BeJIMYHHbI 9ppPeKTHBHOH Maccbl 9KCH 
TOHAa. OTY OWHKY MOXKHO MpOusBeCTH KaK MO 3aKOHY H3MeHeEHHA HHTCHCHBHOCTH 
NOJIOCbl MpHMecH, TaK HW NO XOAy H3MeHeCHHA BeIHYMHbI HHTepBana Mexpy I74 
u /I¢-nmomocaMH. 


Vucrutyt du3nku Tlocrynusno 
Axkajemuu Hayk YCCP 21 III 1961 


VWuctutyT noJlympoBoqHHKkoB 
Axkalemuw HaykK YCCP 


UMTHPOBAHHASA JIMTEPATYPA 


nua, 5, 113 (1958). 4B. JI. Bpoyne, M. UW. Ononpuen ko, Ontuka u cnexTpo 
ckonwa, 10, Ne 5 (1961). 4B. JL. B poy me, 2. Wo Pano anerng. TBepy. Tela, 3, Ne 7 
(1961). ® A. ®. I puxotsxo, M3s. AH CCCP, cep. us., 12, 499 (1948). * E. ®. Ile 
Ka, Ontuka uw cnextpockonua, 10, Ned (1961). 8 M.C. Cockun, Yxkp. cus. xypH., 
5, 707 (1960), ® D.S. McClure, J. Chem. Phys., 24, 1668 (1954). 
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Me 


oxnayn AkKawqemuu nayr CCCP 
1961. Tom 139, M5 


PH3BHKA 


B. J. KYKHH u A. P. CPPEHKHH 


K Pet EN HEO MATPHIUbl PACCESHHS B HEJIOKAJIBHbIX 
TEOPH AX 


(11 pedcmaeneno axademuxom H. H. Bozoarwbosem 8 IV 1961) 


1. Bonpocst noctpoenua S-maTpHlbl B TeOopuAX HeEMOKAaMbHOrO TUNA OOcyx- 
AC yoke MHOrO pas. Mbt pacCMOTpHM HEKOTOpble BOSMOXKHOCTH BHECeHUA 13- 
HeHuM «HeOKabHOrOy XapakTepa B CyIeCTBYIOMLy!I0 B JIOKabHOl Teopuu 

cexemy S-matpuupt. [Ip stom mpl XOTHM COXPaHHTb TeXHUKY rpados u Mo- 
my OyeM MCXOLUTb H3 NpescTaBeHia sOKamtbHOM S-MaTpuub B Bue 


ya T (exp {i | £(x) dx). (1) 


2. B TeopHu c HHepHHUTHONM MeTpHuKOi (*) cyufecTByeT yHUTapHasd «nou- 
a» S-MaTpulla, CBASbIBaIONad Kak «pusuyeckHe», TaK MW «HecbH3sH4eCKHe» Co- 
DAHMA, HM HEOOXOAMMO MOCTPOUTh «pusnyeckylo» MATPHILy PaCCeAHHA, CBA3bI- 
OULy!0 TOJIbKO «pusny4eckuHe » coctosHua. MatpunaS’ = PSP (rae P — onepa- 
) MpOeKTHpoBaHHA Ha «ibu3sHuecKHe» COCTOAHHA), TMOJya4eHHaA MpOcTbIM 
O€KTHPpOBaHHvem S Ha MOAMpOcTpaHncTBO «cpu3H4eCKHX» COCTOAHHU, OKASbIBacT- 
HeyHuTapHol 


S'S’) PS*PSP EP. (2) 


JlelicTBuTebHO, TIpH pasmoxenuu (2) mo Teopeme Buka Jalor BKsIal, TOJIbKO 
WJIEHbI, B KOTOPbIX BCe OllepaTOPbI «HeE*PU3H4eCKHX» NOeli CapeHbI, IpHuem 
u S, pa3jenenupie onepatopom P, MoryT ObiTb CBA3aHbI TOJIbKO «pu3u4ec- 
“a> CiapHBaHHaMu (cnapuBanuamu omepaTopoB «u3v4yecKHx» novel), B 
‘BPeMaA Kak BHyTpH S+ u S Hao OpaTb «nomHble CapuBaHHA, BKsMIOUAIONIMe 
K «pusnyueckyro», TaK H «Hedusnueckyio» uacTH. Tak Kak BHyTpH S*+ u S 
Jo OpaTb xpoHOJorMueckne cnapHBaHuaA (NpH4HHHble (yHKWUMH), a MExKAy 
uw S — oOpluubie cnapuBaHHua (OTpHaTeJIbHO-YaCTOTHbIe YACTH NepecTaHOBOU- 
K PYHKUMH), TO IpH passoweHuu (2) no TeopemMe Buka MbI HMeeM Pa3Hble 
[€NTbI Id HaNHCaHHuA XpOHOJIOrMueCKHX HM OObIMHEIX cnapHBaHHH. Ilostomy 
MHUTAapHocTb S’ MOXKHO MHTeppeTHPOBaTb KaK CuJIeCTBHe paccoracoBaHHa 
Ky XPOHOJIOrH4eCKHM M OObIUHBIM ciapHBaHHAMH. 
3. Ilpu noctpoesun S-MaTpHlbl B TEOPHH C HeJIOKaJIbHbIM B3aHMOJeHCTBHeM 
IECTECTBEHHBIM OOPa30M IIPOHCXOAUT PaspbIB OOLIMHOM CBA3H MexKLy onpeye- 
Mem 7 -IpoOM3BeseHHA H ONpeseseHveM OOBIMHOFO NpOM3BeLeHHA ONepaTOPOB 
ia, TAK KaK NOHATHE XPOHOJOrMueCKH YMOPAAOYeHHOH MOCeOBAaTeJIbHOCTH 
(MMee€T CMBEICJIa JJIA OMepaTOpOB, 3aBUCAULMX OT 3alyTaHHOH TpynMbl apry- 
qos. Jloonpezenenve T-mpou3Belenua mo tTeopeme Buka Kak CYMMbI BCeX 
MOXKHBIX HOPMAJIbHEIX MpOW3BeeHHH CO BCeEMH BO3MOXKHbIMH XPOHOJIOrM- 
KMMM ClapuBaHHAMH, IpuHAToOe B (°), NO CyllecTBy HTHOpMpyeT STOT paspHIB, 
H MpOABsIAeTCA Cpa3y Ke B HEYHHTAPHOCTH MOCTpOeHHOH TakHM OOpasom S- 
publ. 
4, PaccMoTpeHHbIe TIpHMepbl HaBOAAT Ha MbICJIb MOMbITATbCA MOJYYHTb 
[PHly pacceaHHA «HeOKaJIbHOrO» THMa Ha OCHOBe paccorsacoBaHHA ompe- 
eHHA XpOHOJOrMYecKOrO CHapHBaHHA M OMpeseseHua OObMHOrO cMmapMBa- 
Kakum o6pasom Oplsio Obl yoOHee Bcero OCYLLeCTBHTb STY Hero? 
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Jlio6oH rpad PeliHmMana Cc PUKCHPOBAHHLIMM BHeWIHAMK JIMHMAMM 3aBMCH 
TOJIbKO OT Y3JIOB KW BHYTPeCHHUX JMNM. C STO TOUKM 3peCHHA H3MCHCHUA 3Ha 
yeHua Tpada B TeOpHH C HeJOKAaJIbHbIM B3aHMOJleHCTBMeCM MOXKHO OObACHHTb 
ecJIM BBeeHHe (OpM-akTopa B arp akxKHaH B3aMMOJeCHCTBUA WHTePIpeTHpOBaTE 
KaK H3MeHeHHe y310B rpada. MMeerca M ApyraA BOS3MOXHOCTb H3MeHUTb 3Ha 
yeHve rpacba, a HMeHHO: He MeHAA y3JIOB rpada, T. e. HCHOb3yA JIOKaJIbHBIF 
ylarparoKWaH, H3MeHHTb BHYTpeHHue JMHuM. Jina 9TOTO OCTaTOUHO HSMeHHTI 
onpefeseHve TOJbKO XPOHOJIOrHYecKHxX cnapHBaHH. C [pyro cCTOpoOHBl, q 
TOUKU 3PeCHUA TEOPHH C HHAeCPHHUTHOM MeTPHKON, BbITOAHeEe He MeEHATb OMpeseie} 
Hua OObMHOrTO ciapvBaHWA, TaK KaK HMMeHHO MHOABJICHHe «Help aBHJIbHbIX 
3HAKOB Y WepeCTaHOBOUHON (PyHKIHH CosfaeT TpyAHOCTM C Pu3H4eCKOH HHT 
TpeTaiveH COOTBETCTBYIOIMX KBAaHTOB. ‘« 

TlosToMy MbI OCYIIeCTBIdeM Helo paccormacoBaHHA CJeLyIOulHM OOpasomM 
Tlocrymupyerca HOBOe, «HeOKasIbHOe» ONpeseseHHe XpOHOJOrMYecKorO cra] 
PMBaHUA OC3 H3MeHEHHA ONpeeeHHA OOLIMHOTO ClapHBaHHA, T. €. «HEMOKAJB| 


Has» Ipwanhnasd dbyHKuna D° (x) He cBA3aHa Ooulee cD) (x) OObIMHBIM, «JIOKaJIb 
HbIM> OO6pa3somM: 


D4) EOD ® 24 — DS er (3 
«HenokanbHaa» MaTpuua S’ npesctaBaseTca B Buse 

ribhs k | 

Ss T (exp ji \ L(x) dxt), (4 


JOrHueCKUMH ciapHBaHHAMH. JJA OObMHBIX MPOHSBEMeHHH OCTaeTCA B CHAE 
o6piuHaa TeopemMa Buxa. 
PaccormacoBaHve ompeeseHu xXpoHOsIOrMyecKOoro H OObIuHOrO cnapHBa 
HMM HeMeJJICHHO MPHBOAUT K HeYHHTapHOCTH «HeOKaIbHOH» MaTpHub S’ 
5. CrelyeT OTMeETHTb, 4YTO paccormacoBaHve IIpHYHHHOH HW MepecTaHOBOUHO! 
(PYHKUWMH BCTpeyaeTCA B KBAHTOBOH 3JIEKTPOAHHAaMHKe, Pyle C MOMOLbIO rpayvew 


JOrHyeckoro CiapHBaHHA 3JIEKTPOMA@THHTHBIX TOTeHUHAaOB,  comep Kalle 
IIPOHSBOJIbHYIO KaJIHOpOBKY MpOObHOK 4acTH (') H He COrmacoBaHHOe C BbIpa 
2KCHHEM JIA TepecTaHOBOUHOHK yHKIMH, KOTOpad He MeHAeTCA Mp TaKOM pe 
oOpasoBaHuH. OHako B 3TOM CyIydae BCJeACTBHE YCJIOBHA TpayveHTHOH HH 
BapHaHTHOcTH S-MaTpHila He TOJIbKO OCTaeTCA YHUTAPHOH, HO H BOOOIIe 
MeHSeTCH. 

6. J[1a Bcex pacCMOTpeHHbIX PHMepOB OOMLeH ABJIAeTCH TPyYAHOCTb Cc Ha 
pylleHHeM YHHTApHOCTH MaTPHIbI pacceAHHA, HB TeEOPHH Hao AONOMHHTEIbH 
yKa3bIBaTb CiHOCOO, MO3BOJIAIONIMH BOCCTaHOBHTb YTepAHHY!O YHUTAapHOCTh 
Uckmouenve cocTaBsineT cayuali KBaHTOBOH 3JIEKTPOMHHaMUKH, Tye JONOTHY 
TeJIbHOe YCOBHe TpaqHeHTHOH HHBapHaHTHOCTH TapaHTupyeT He TOJIbKO YHH 
TAPHOCThb, HO Jake HHBApHaHTHOCTh S-MaTpuubl. B Teopun Cc HHAeDHHHTHOH Me 
PHKOM TakXKe MOMKHO ChOpMyAMpOBaTb NONOHUTeMbHOe ycuoBHe (*), NOsBOA 
toulee NOCTPOMTb YHHTapHy!O «H3HyeCKylOy MAaTPHILy Oh 

Mbt mpumenuM cnoco6 yHHTapHsallMH MaTPHIIbl pacceAHHA, MpelioKeH 
HbIK_B (*) WM MpHrodHbI BO BCeX PaCCMOTPeHHBIX BbIINe CyUaAX. 

OACHHM ero HjlelO Ha pHMepe. B cryaae KBaHTOBaHHOFO 3/IeKTPOMarHu i 
HOPO NOJIA, B3aMMOJeHCTBYIOMerO C 3aaHHbIM pacmpesemeHvem KaccHyecKH) 
TOKOB J,(x) (*), S-Marputia GyfeT HeynutapHon. JleficTBuTebHO, JIA Mpoueccol 
6e3 yuacTHA (OTOHOB | 


S = exp {— 2 \ \ dx dy J, (x) D°(x — y) Jy (y)} 6 


He €CTb uHCcTas dasa, Tak Kak D° comepxUHT KaK MHMMYIO, TaK HM JlelicTBUTeJ b|) 
HY!IO ¥acTH. OfHaKo S3TY HeyYHUTAapHOCTh erKo ycTpaHHTb, BBOAA B NOKa3saTevl 
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r 


9KcronenTéI COOTBETCTBYIONIMA peanbHbiii 106aBoK R, KOTOpHIii B 3TOM cmy4ae 
OyeT MpoctTo c-4HCJIOM. 

B o6mem cayuae qoOaBokK R OJKeH ObITb SPMHTOBbIM OMepaTopoM. B Ha- 
eM cilyuae, Kak MH B Cy4ae TEOPHH C HeENOKAJIbHbIM B3aMOJelicTBueM (°%), 
MO%KHO TaKHM CIOCOOOM YHHTapH30BaTb HEYHUTAPHYy!O «HeOKaJIbHy10» Ma- 
tTpuuy S’ (4) u dopMajbHo 3anucatb BEIPaKeHHe IA YHUTAPHOK «HENOKaJIbHOL» 
MaTPpHUbI paccestHHA B BHe 


~~ 


= F(exp (i\ £ (x) dx + \ R(x) dx}), (6) 


Tye R (x) — cooTBeTcTBYIOWIMH SPMUTOB orepaTop. B jelicTBHTebHOCTH He 
yiaeTcA MOYYTb 3aMKHYTOPO BLIpaKeHuA WA R BBULY eFO CO*KHON oMepa- 
TOPHOL Mpupogb. OMHAKO B KaxwK JOH ONepaTopHon PyHkUMU Sp (Xt... Xn) byRK- 
WMOHaIbHOTO pa3ioxKeHuA (‘) MaTpuubI S’ To cTeMeHAM KOHCTAHTHI CBA3H MOXK- 
HO [pHOaBuTb 9pMHTOB OMepaTop Rp (x1... Xn) TaKOH, 4TOObI OOecMeyHTb 
BHINOJIHeEHHe YCIOBHA YHUTApHOCTH B 3TOM NlopsAyKe. TakuM oOpasom, olepatop 
R ompeseisetcaA B BHUJ WeMOYKM MOCMeLOBATeMbHO HAXOMMMbIX OMePATOPHEIX 
unenos R,,. BaxkHo OTMeTHTb, YTO Kaxk [bit WieH R, STO WeMOUKU ONpesemAeTCA 
u3 YCIOBHA YHUTAPHOCTH B JaHHOM NopAyKe OfHOSHATHO yepes onmepaTopHbie 


bynxnun Sp MeHBINHX HOMepoB. 
_, Ec onepaua yHuTapvsalvH He HYKHAa, Kak, HallpHMep, B CJlyyae KBaH- 
TOBOM SJIEKTPOAHHAMUKH, TO OMepaTop R OyeT paBeH HyVIHO. 

Kpome welouku yHUTapH3yi0llHX SPMHTOBBIX ONepaTOpoB Ry Mbl BIIpaBe 
3ajflaTb, KaK HM B Cly4ae JOKabHOH TeopuH (*), WeMO“KY KBa3HJOKaJIbHBIX aHTH- 
3PMUTOBLIX oOMepaTopoB iA, (x1...%Xn), MpHyeM BBHAY «HesOKaJIbHOrO» 
XapakTepa NpWuHHHbIX dyHKUHH BCe KOHTP4eHbI OyLyT KOHEUHDIMH. 

7. Ilpequaraemyto cXeMy TlOJyYeHHA «HeOKaIbHOM» MATPHIbl paccesHHA 
S Mbl IpousOcTpupyeM Ha IIpuMepe HeHTpPasIbHO MceBAOCKaIAPHOM Me3OHHON 
TeOpHH C MarpaHKHaHOM B3aHMOJeHCTBHA 


¢ (x) = By (x) yor (x) @ (2). (7) 


Iipexkge Bcero Hafo 3aaTb BYJ «HeOKAaJIbHOFOy XPOHOJOrHYeCcKOrO cilapH- 
Banux. JA MpocToTbl Mobi BbIGepeM «HEJIOKAIbHbIe> MPHUMHHbIe yHKUAH 


D° sy pery JAPH30BaHHEIMH 110 Ilayan — Buanapcy 


D° (uw, v; x) = D° (uj x) —D°(; 2); (8) 
S° (m, M; x) = (id + m) {D° (m; x) —D°(M; x)}. (9) 
C TouHocTbhio AO BTOpOrO NopAKa TeOpHA BOSMYILeHHK 
Si (x) =i £ (x); Ri (xX) = 0; (10) 
Se (x, y) = PT (£ (x) ZY) + R(x, y) + iz (x, 9), (11) 


Tye U3 ycuJOBUA YHUTApHCcTu BO BTOPOM NopaAAKe 
BRe (x, P= T(L() EW) 4T+ECWMLW)-LWMLW—-LWEF Kes 


Orciofa:erKo COCYHTATh «KHEOKAIbHbIe> TOMpaBKH BTOPOrO NOpAyKa, Ha- 
IIpHMep, «HeJIOKaJbHy!0» MompaBky TI (&2) K n0mspH3allHOHHOMy OnepaTopy, 
KOTOpasd MOABAAeTCA ECJEMCTBFe “HeOKAIbHOTO> XapakTepa MpPH4HHHBIX 
yHKUMH HyK0Ha B HYKJIOHHOH Merve. 
~ 8. B s3aKmoueHve CCTaHOBMMCA Ha BOTIpccax npHynMHUccTH. Ipeznarae- 
Maa CXeMa «HeOKas HOM» MaTPHIIbI paCCeAHUA YLOBJICTBOPACT YCOBHIO MPHYHH- 
HOCTH B OCJaOeHHOH opMe, KOTOPOe MOXHO CHOPMYMHPOBAaTb  CJIeAYIOULHM 
o6pasom. HycTh nomnas cucTeMa COCTOHT H3 ABYX Y/aJIeHHBIX Ha NOCTATOYHO 
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6onbld2 paccroaAHue 4acTed HW B3aMMONeHCTBue MexkKy YacTAMH lipeneOpexKu Mo 
Mao. Tora MOXKHO CYMTaTb, YTO ONepaTOpbl MomMeH U3 OMHOM YaCTH CHCTeMBI 
KOMMYTHPYIOT (autuKoMMyTHpyioT) c omepaTopaMu nowleH H3 pyro 4actu cu- 
crembl. B sTOM cily¥ae JlarpawKuaH MOMHOM CHCTeMBI pasOuBaeTcA Ha CyMMy 
KOMMYTHPYIOWlMX MerKy coool Jar palxKHaHoB wacTeH cucTembi: = £1 +} 
+ £2, a MaTpuna S’ ja MOMHOM CHCTeMbI OyeT MpOMsBe,eHHeM MaTPHIL S:" 
WIA YacTeH CHCTeMBI 


s! =F (exp {i \ Zax) = T (exp {i \ Lr dx})T (exp {i i\ £2 dx} = SiSs ad 


IIpH mepexoqe K YHHTapHbIM MaTpulaM S YHHTapH3yioulu onepatop R 
Takike pasOuBaetca Ha cyMMy R = Ri + Re, mpwyem Kak Ri, Tak u Re onpe-| 
JeNAlOTCA H3 yCOBHA YHUTapHOCTH He3aBHCHMO Apyr OT Apyra TOMbKO wepes | 
onepaToph! Nome cBoeH 4wacTH cucTeMbI. Torga, O4eBHHO: S = S82, 

Bonpoc 06 yqosseTBopeHuu Ooee CHJIbHbIM YCJIOBHAM MIPHYMHHOCTH B pam- 
KaX IpeflaraeMo CXeMbI TpeOyeT JONOIHUTeEAbHOTO H3y4eHHA. | 

ABTOpbl BbIpaxKaioT rulyOokyio OarogapHoctb H. H. Boromto6osy 3a no-| 
CTOAHHOe BHHMaHHe HW WeHHbIe yKa3aHua u B. B. Megpegesy, M. K. Tlonmusa- | 
Hopy, JJ. A. Cnaspuosy, A. J]. Cyxanosy 3a nome3Hble oO6cyKIeHu a. 


MockOBCKHH rocyfapcTBeHHbId yHHBepCHTeT Tlocrynuso 
um. M. B. JlomoHocospa 7 1V 1961 


LMTHPOBAHHASA JIUTEPATYPA 
| 

+H. H. Boronw6os,].B. Wup kos, Baeqenne B Teopuio KBaHTOBaHHEIX Nolen | 
ES aye RUS Re Boronw60s, Bb. B. MensBenges, M.K. TlonuBanuos 
Haysu. oka. Bolculei wKombI, :u3.-MaTeM. HayKu, 2, 137 (1958). 3B. B. Menspezes) 
KOTO, 32, 87 (1957). R.Glaub er, Phys. Rev., 84, 395 (1951). 
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Hornsann Akanemun HayrK CCCP 
1961. Tom 139, Ne 5 


TEXHHYECKAA ®H3HKA 
tes a A lead 


B. A. BEPECTHEB, K. X. PA3HKOB, E. C. AJIEKCEEBA 
MW akayemuk B. A. KAPTHH 


O CIPYKTYPE OCPKEHTKPOBAHHbIX MOJIMMEPHbIX 
‘MATEPHAJIOB 


\ IIpuusato cuntatp, uto AHH30TPONUA CBOHCTB OPHeHTHPOBaHHEIX MO/MMep- 
HELIX MaTepHaloB o6yc0BnuBaetca PacNOJOHKeHHEM MOJIEKYJAPHBIX ene 
{unu arperatoB, cocTosmux u3 3TuXx lene) BLOb HalpaBseHUA OPUeHTaLHH. 
HaKO MSBECTHO, 4TO B CTpyKType TIOJIMMEPOB CYIeECTBYIOT TaK Ha3bIBaeMble 
HaIMOJEKY AAPHbIe OOpasoBaHUs, T. €. OOpasoBanus, ‘pasmepbi KOTOPbIX BO MHOTO 
pas MpeBpliaioT MovleKyJispHble (*,°). Tlostomy 3Hauntesbublit HHTepec mpen- 
CTABIAET USYYCHHE HAIMOJEKYJIAPHOM CTPYKTYpbI, OOpasyronielica B OpHeHTH- 
POBAHHBIX MOJIMMEPHEIX MaTepvaslax, HalpHMep TaKHX, Kak BOJIOKHa. 
Uccyieqopanve OblI0 mpoBeqeHo MeToOOM 3JIEKTPOHHOH MHKpOCKOMNHU Ha 
OOpasiax BOJIOKOH, MPHMeHSeMBIX JIS WIMHHOrO Kopya. O6pasibt B Buse 
TOHKMX Cpe30B ObIIM MOMyYeHI C MOMOLLbIO YJIbTpAMUKPOTOMA, B KOTOPOM ocy- 
MECTBIACTCA NOMaya OOpasia K CTEKJAHHOMY HOY 3a CueT NOsorpeBa MeTan- 
Jmueckoro cTepxKHA. Uto6bt yOequtpca B TOM, 4TO CTPpyKTypa cpe3aeMbIx OOb- 
EKTOB 3HAYHTCIbHO HE USMeHACTCA B Mpomecce pesaHHaA, Obl NOJTYYeHI Cpesbt, 
OOpasyioujvecd MPH PasMHYHIX MOMOKEHHAX OCTPUA HOKA NO OTHOMICHUIO K 
oOpasiy. Tax, npofombubie cpe3bi BouloKHa NOyuasMcb JBYMA cmocobamu: 
1) BoNOKHO pacnosaranocb Ne€PNeHHKYIAPHO OCTPHIO HOKAa, HOK MPH TOM 
ABUTANICA Mapas JIeIbHO OCH BOJIOKHA; Take cpe3bl GyeM COKpallleHHO Ha3bIBaTb 
MapaJWIeIbHO BOb»; 2) BOJOKHO pacnoularasocb MapasieNbHO OCTpPUIO HO- 
Ka, KOTOPbI HalBuranca Ha OOpasell KaK Obl COoKy; TaKue cpesbl Jlayiee Ha- 
SHIBAIOTCA «MapasebHO COOKy». Kpome Toro Obi MO/y4eHbI MH MOMepeuHble 
cpesbl C BOOKOH. Ha mpuBefeHHbIx MuKpodotorpadusax BHHO, TO KapTHHa 
CpesoB, MOJIYYeCHHBIX Pa3HbIMH cmocoOaMu, OMHAKOBA. 
_ Msyaamcb cpesbl KanponoBoro, aHHAHOrO, ZHaNTHOrO, TepHJIeHOBOrO HU 
BUCKOSHOTO (CBepxMpoyHoro M HU3KOMpouHOrO) BomOKOH. IIpu uccneqoBaHnn 
EPesOB, MOJIYHeHHbIX CO BCeX OOPaSI[OB BOJIOKOH, ObIO OOHapyxKeHO, YTO TIpH 
PeSaHHH BOJIOKHAa PactaqaloTcA Ha *UOPHVINbI, WHaMeTP KOTOPBIX COcTAaBuIAeT 
ot 1 n05—10 wp. Tonyuenusie muaxpototorpaduu mpesctaBnensi Ha puc. 1—4. 
Ha puc. | noKxasawa pupusa, noyanButaaca B pes yJIbTATe Nap ad IeIbHOTO 
200Ky Cpe3a KalpoHoBoro BOOKHa. BuHO, 4TO BHYTpH (HOPHJVIbI CyILeCTBYIOT 
H€OPHCHTHPOBaHHble KpYyMHbIe c*bepOuIHTHEIe H MeKue Tr06ymapHBIe O6paso- 
3aHua. Ha puc. 2 uso6paxena dbuOpusna, o6pa3zoBaBmasaca TIpH pe3aHHu aHHsi- 
HOTO BOJIOKHA MapaJsiebHO Blob. Ha stoH MuKpocboTorpadbuu Takxe BUHO, 
ATO BHYTpH PuOpHIbI UMeOTCH HEOPHeHTHPOBAaHHble MaKpooOpasoBanuia. Ta- 
KH CTPYKTYPHBIe SJIEMeHTHI CYINecTByIOT HU B *uOpusax CBepxMpouHoro BUC- 
SOSHOrO BOJIOKHA, Cpe3aHHOTO NapawebHO COoKy (puc. 3), a TakxKe u B CpuO- 
QHJIIAX APyrHx WSYYeHHEIX HAMM THMOB BOOKOH. Hapuc. 4 u3s06paxKen morie- 
JENHBIM paspes PUuOpUVILI SHaHTHOrO BoOKHA. VM B >TOM culyuae BHYTpH Pudpuu- 
bl BUHEI HeOpHeHTHUpOBaHHbIe YMOpAJOUeHHBI€ MAKPOIJIEMeHTbI, MOXO*KUE Ha 
~pepoOuMTHBIe OOpasoBanna. 
| Ha ocHopanun nowyyenHoro aKcrepHMeHTabHOTO MaTepHasa MOxKHO mpejl- 
TONOKUTb, YTO CTPYKTYPa XMMHYCCKHX BOJOKOH COCTOHT H3 aHH30HaMeTpH- 
I€CKUX 9JIeEMeHTOB — *uOpu. Buytpu duOpusa umewtca HeopuenTupoBan- 
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HbIe ~MHKPOCTpyKTYpHble OOpa30BaHua. AHM3OTPOMHA pa3/IMYHbIX CBOHCTB 
BOJIOKHa O6YCJIOBMBaeTCAH, T0-BAAHMOMY, (opMou uOpuiN, a TakxKe HalIps- 
*KeCHHAMH, CYU[eCTBYIOMLMMH BHYTPH OTAebHOK MHOpuIIEI HM MexLy muOpus- 
mamu. CyllecTBOBaHve TaKHX Hallp#xKeHHH MOXKHO MPOMWJWIOCTPUpOBaTb Ha 
mpuMepe puc. 3, rae BUAHa TbIPKa B KOJIMOKCHAHHOBOH NOMNOwKKe, Ha KO- 
TOpy!O HaHOcHJica cpe3. Ora AblpKa He Kpyrwiad HM ONMNTHYeCKan Kak 
Te, KOTOpHe pacmOJIOwK2H BHe cpe3a. Ona Kak Obl CTAHyTa TaM, re mpo- 
XOMMT ymuIOTHeHHad Macca MaTepHaJla, TO CBMUeTebCTByeT O HepaBHOMep- 
HOCTH HallpsxKeHHH BHYTPH (PHOpPHJIEL. 
O cyllecTBOBaHHH B BOJIOKHaX HCOPHeCHTHPOBaHHbIX MakpooOpa3s0BaHHit 
CBHJeTebCTBYIOT H 9QJIEKTPOHHOMHKPOCKONMYeCKHe (oTorpadpwu MpoxyKToOB 
pasMoua BosoKkHa (°). WM B stom cayyae HaOmMOMaNCh CepOMTHEIe CrpyK- 
TYPbI B OOpasilaX KPHCTaJWIMYeCKHX BOJIOKOH, XOTA, Ka3aJ10Cb ObI, B Mpomec- 
ce pa3MOJla OHH JOJKHEI ObIIH paspyllaTbca. 
CocTaBJIAIOUHe BOJIOKHO (PPHOPHJNbI ObIIH HCCJIEQOBAHBI C TOMOLMbIO NOJA-| 
PH3all\MOHHOrO MMKpocKona pu yBenuyeHHu 400—600 x. O6nexTbI uccue-| 
NOBaHHA OBI NOJIyYeHb! CJleAyIOWlMM O6pas0M. OOpa3el, BOJIOKHa MpoTpaBJH-! 
BaJICA B MapaX PpaCTBOPHTeA WIA yRaNeHHA HeyMOpAAOYeHHOH uacTH, «cKse-| 
UBaOlleh» PUOpPHMIbI. SaTeM MpenapaT cerkKa pacTupaJicA MexKAYy MpeAMeTHEIM| 
HM MOKPOBHbIM cTeKJIOM. Ilocme TaKoH O6pa6oTKH BOJIOKHa MOXKHO HaOMO, arb! 
(HOPHIVIbI, UaCTb U3 KOTOPBIX HOO UCuesacT IPH PacCMOTpeHHU TIpemapata 
B CKPeWleHHbIX HHKOJIAX (9HAHTHOe BOJIOKHO), M60 JaeT HHTeppepeHUHOHHY!0) 
OKpacky TOJIbKO Ha TOBepXHOCTH (KaMpOHOBOe BOJOKHO). Takum o6pa3oM, 
BHYTPH HeKOTOPbIX (HOPHJIJI MOMKET COBCEM OTCYTCTBOBATb OPHeHTAallMA MOVIe- 
KYJIAPHOH CTpyKTypbl. Kpome Toro, B page ClyaaeB OPHeHTHPOBaHHOH MoOxeT} 
ObITh TOJIbKO TOBeEPpXHOCTHaA OOOO0"Ka HuOpHIBl. | 
M3 w3JIOKeHHOTO BBIIUe cylelyeT, YTO CTPyYKTypa XHMHMU4ECKHX BOJIOKOH,| 
Kak, BePpOATHO, M APyrHX BbICOKOOPMeHTHPOBaHHbIX MOJIMMePHBbIX MaTepHa-| 
JIOB, COCTOMT H3 PHOPHJWIAPHbIX OOpa30BaHHi, BHYTPH KOTOPbIX, HapsAy Cc JO-| 
BOJIbHO OJHOPOAHBIM, YACTHYHO HJIM MOJIHOCTbIO OPHCHTHPOBaHHbIM BelIeCcT- 
BOM, HMeIOTCH HEOPHEHTHPOBaHHble YNOPAMOYeHHbIe MaKpOOOpa3z0BaHHA. Ddp-| 
(PCKT 2Ke AHH3SOTPONHN psa cBOHcTB (OCO6eHHO YOpyrHx CBOMCTB) OpHeHTH- 
POBaHHOrO BOJIOKHa OOyCOBJIeCH, MO-BHAMMOMY, YIPyrocTbio tbopMbl aHH30- 
W\MaMeTpHUHBIX (PHOpHI. 


Du3HKO-XMMHYeCKHA = HHCTUTYT Tlocrynuso 
um. Jl. A. Kapnosa 18 IV 1961 


UMTHPOBAHHAS JIATEPATYPA: ’ 


: ; pruu, T. A. Kopenxkaas, Butcoxomonex. coequn., 1, 1721 (1959). 
sees, Sea H. @. Bak eB, Jiu Ilan-tTyu, A.C. KagtauoBa, Buicoxo- 


e 
MOJIeK, coequH., 2, M.H. Bumusxkxospa, A.W. Meoc, Xumuu. ponokua, 
Ne 5, 20 (1960). ; 
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Puc. 1. Muxpodotorpajuax ¢ Puc. 2. Muxpodotorpadus c npo- 

MpOoMbHoro cpesa ono 3 MombHOrO Cpe3a‘ OHO! U3 (buO- 
(bHOpHIN, H3 KOTOPLIX;COCTOHT pH, H3 KOTOPbIX CocTOHT aHHy- 
; KalIpOHOBOe BOJIOKHO HOC BOJIOKHO 


Puc. 3. Muxpopotorpaua cmpo- Puc. 4. Muxpoororpadus c nonepeunoro cpe3a OHOH H3 
JOJIbHOPO Cpe3sa OFHOM 3 Cu6- (HOPHI, H3 KOTOPHIX COCTOMT 3HAHTHOE BO OKHO 
PHJIJI, H3 KOTOPbIX COCTOHT cBepx- 

IIpO¥HOe BHCKO3HOE BOJOKHO 


- JLAH, 1. 139, Ne 5, Bepecrues, Pasnxos, Anexceepa, Kapruu 


Jjoxnxanm Anrafemun nayr CCCP 
1961. Tom 139, Ne 5 


TEXHHYECKAA PHSHKA 
Bb. B. MOJIOTHJIOB u 10. A. OCHTIbAH 


AHOMAJINA MOAYJIA YHPYPOCTH WH WOMEHHAA 
CTPYKTYPA HHKEJIA 


(II pedcmaeaeno axademuxom I. B. Kypdiomosorm 10 IV 1961) 


 B paGorax (#,”) coodmanoch 06 atpexte BIMAHHA TEPMHYeCKOH OOpaooTKH 
Ha TeMIMepaTypHy!0 3aBHCHMOCTb MOlyJIt ynpyrocTH HMKelA U oHOa3sHBIx 
TBepbIX PACTBOPOB Ha eFO OCHOBe. GHAYHTEbHOe BospacTaHHve Mofysia yupy- 
TOCTH Ip 3aKaiKe HUKeJIA H eFO CMaBOB COMPOBOAKMasOCcb o6pasoBaHvemM JIH- 
Hi CKOJIbx%KCHHA HA OTMOJMPOBaHHbIX TOBepXHOCTAX o6pa3sioB. STOT aKT 
MO3BOMI CleNaTb IpeMnONOReHHe, YTO <AHOMAIMA» MOAYJIA yIIpyrocTu cBAaAsaHa 
C BIIMAHMeM JeceKTOB KPHCTasMYeCKON pellleTKH, BOSHNKUIMX MPH 3aKaJKe, 
Ha MarHUTOCTpHKUMOHHYIO “acTb yipyroH edopmMauuu. TopmMoxenve rp aH 
(eppoMarHUTHEIX JOMeEHOB JledeKTaMM JOJUKHO IIPHBOLMTb K CHWKeHHIO OM 
MarHUTOCTPHKUMOHHOH JedopMaluu B OOlel MeopMallMH H, TaKHM o6pa3o0M, 
KK BOSpacTaHvio KaxKylierocaA MOAyJiA YyupyroctH. 

BuickazaHHad TOUKA 3peHHA NOATBep*KMalacb WCYCSHOBCHHEM aHOMAJINH 
Moya B TOUKe Kiopu (*), orcyTcCTBHeM aHOMaIHH MOLyA yMpyrocTH Mp aHa- 
IOrMUHEIX TepMM4eCKUX OOpadoTKax HetbeppOMaFHHTHBIX CIJIaBOB, a TaK%Ke 
ICXOACTBOM ONMCEIBaemoro sibdekta c sppeKTOM H3MeHEHHA MOLyJIA yMpyrocTH 
pH HaMarHHuHBanHn (°*). ; 

OfHako IpescTaBiaer MHTepec yCTaHOBUTb *bakT W3MCHCHMA MarHUTHOTO 

lecocTOAHHA KPHCTala Mocie 3akaIKH HelOCpeACTBCHHBIMU HaOsHOJeHH AMM 
‘ero MarHATHOH CTPyKTYPpHl. 
‘Js 9kcnepvMeHTOB ObII H8TOTOBJIEH MOHOKPHCTAJLI HHKEeJIA MeTOJOM KDH- 
icTalmu3zalluud B WeuH c rpafveHTom Temmepatyppl. Jia BbInaBKM KpMCcTaJa 
MCHOMb3OBAH JEKTPOMMTHUECKHH HUKeb, NpelBapUTeIbHO ABaKAbI MepenlaB- 
JIeHHEI B BakyyMe. [13 MOHOKPHcTaJbHOrO CMTKA BbIPesaJica oOpa3sel, B Buse 
Wucka, WwIOCKOCTH KOTOpOoro COBMaasIM C MJIOCKOCTbIO (110) KpucTanmmueckon 
pemerku. Ilocae MexaHuuecko MOuMpOBKU TOCKOCTeH KPHCTaJI AIHTebHO 
OTKUTAICA, MOce Vero eEFO MMOCKOCTH NOMMPOBAIMCh SJIEKTPOMHMTHYCCKM Tak, 
GTOOL! HEPOBHOCTH NOBepXHOCTH He MpeBbiilain G02 i. 

Jina HaOmofeHua MarHHTHOM CTpyKTYypbl MpHMeHAJICA MeTOM, CYCICHSHH 

(*). UcnomsoBanacb Jerkad @pakia CycneHsHH MarHeTHuTa (cpeqHuH pasmep 
‘actu oKoI0 5- 10-7 cm), nowyueHHad pasroHKOH Ha BLICOKOCKOPOCTHOH IeHTpH- 
gyre. 
-” Ha puc. 1 nokasaHa MarHuTHad cTpykTypa yuacTKa KpucTaima B pasMar- 
HHUeCHHOM COCTOAHMH Hoce OTKULAa C MEAJICHHbIM OXJIaKeCHHeEM M CXEMa Paciipe- 
jeleHHA BEKTOPOB HaMarHMueHusA B HeM. Buy cTpyKTYPbI Ha PHC. 1 BecbMa 61M3KO 
copmajaer c Bam cTpyKTyp, MosyyeHHDIMM B padoTe (°). 

Tlocne 3aKanxu ot 500° Ha NOMMpOBaHHOM MOBepXHOCTH KPHCTaJJia BOSHUK 
pepe — Be CHCTeMbI MOJIOC CKOJIbKeCHUA (puc. 2), C BEICOTOH cTyMeHeK Ha 
fopepxHocTw fo 0,3, (puc. 3). Ua BbiacHeHuA Bonpoca O XapaKTepe MarHut- 
HOTO COCTOAHUA KpucTasa peed OLIN yalen sueKTponosupoBKoH. KapTuna 
ocakleHus MarHuTHOH CyCHeH3HH MOKa3aHa Ha PHC. 4. Tlonocnt ocaxkeHuA COB- 
HayaioT c ABYMa cHcTeMaMH T10s10C CKOJbKeHHA, LaBLIMMH pesbed, yLaeHHbi 
SleKTponomupoBKol. Yrom MexkAy momocaMM ocaKeHMA AByX CHCTEM paBeH 
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57°, 4TOC XOPOIleli TOUHOCTHIO COBMAaaeT C BLIMMCJICHHBIM 


he 


4YeCTBO KMO3AMUHBIX» JOMCHOB, THMMUHBIX JIA KPHCTawa HAKeIA B HalmpsaK 
HOM COCTOAHUM. Take JOMeHbI HaOJIOLaIMCb Ha M€XaHM4eCKH MOJIMpOBaHH 
KpHcTase HuKema SIMamoto u Vata (°). 

IlpH HanoxKeHHM BHeMIHerO MarHUTHOTO MOJIA, MOCTATOUHOTO AIA CHIbHOrE 
CMeII€HHA JOMeHHBIX TpaHHIl B OTOXKHKCHHOM KpucTae (prc. 1), «mozsaM4qHHe 


Puc. 1. Maruutaas ctpyxtypa orouxKennoro KpHCTalvwia HHKeIA (a) H pacnpeze- 
JiGHHe BEKTOPOB HaMarHHYeHHOCTH B HeM (6) 


AOMECHE! CMEIajOTCA BECbMa H€3HAYHTEMBHO, a NOMOCbI HHTCHCHBHOFO OCAKTCHHA | 
He CMellaloTcaA Boodle. OueBHtHO, MOMOGHEIE 2xKe IIPOUecchl MPOHCXOLAT Takxe, | 
Kora TIpHKalbiBaeTcA He MAarHHTHOe Mowe, a BHEIIHee ylpyroe HalpsxxKeHHe, | 

HenoxBuxKuocth nos0c MHTCHCHBHOrO OCaxKCHHYA BO BHELIHEM MCHAIOMLEMCA | 
TOE NOLTBEPKMaeT, YTO MOJIOChl OCAKNCHUA CBAZAHLI C HCKAXKCHHLIMH Y4acT- | 
KaMHU KPHCTaJia, a HE ABJIAIOTCA OOBIYHEIMU TpaHvmamMu JoMeHos. McKkaKenna 
KPHCTAJWIMYECKON PeINeTKH B MONOCAX CKOJIbIKeHUA IIPHBOASAT K BOSHAKHOBEeHUHIO | 
MaTHUTHBIX TomocoB. Ilo BenH4uMHe STHX MOMIOCOB MOXKHO OLeHUTb NOpANOK | 
Be MMH OCTATONHBIX HalipsoKeHHA B STHX y4acTKax KpucTanua. B pa6ote 
(°) nokasano, uTo 3amerTHoe ocaxKeHHe “aCTHIL CycieH3HH C JHamMeTpom d 


K cmambe B. B. Moaomuaoea u lO. JI, Ocuneana, cmp. 1095 


Puc. 2. Jipe cHCTeMbI MOOC CKOJIbKeHHA 
Ha TlopepxuoctH (110) KpuctTanna HHuKeISA 
tlocue 3akanKu oT 500° 


Puc. 4. MarnutTuan cTpykTypa 3aKaJeH- 
HOrO KpHCTasa HHKeIA 


K cmambe C. E. Jleeunott, cmp. 1266 


ac. 1. Hanmoueunuk noga 11 nezeib pasBUuTHA. 

xakuHA BaKepa na cboccorunugpt. Ox. 10, 06. 

<. B Hapy2KHOM Ciloe KOpbI (OCONHMHZOB HET; 

(beTanbHol 30ne (cpeqHHii 1 BHYTPeHHHH cyon) 

‘aKWHA Ca6O NOMOKUTeIbHA. OPHTPOWMTHI uep- 
HbIe 


LAH, vr. 189, Ne 5 


Puc. 2. Hagqnoueguuk nofa 22 Hexenb pasBH- 
Tun. Peaxuua Boxepa. Ox. 10, 06.20. BuyHpr 
HapyXKHbIit H Havamo cpelHero cmoeB KopH. B 
HapyKHOM ‘CJloe peaKHHA OTYETIHBO MONOKA- 
TelbHa; B eTaIbHOH 30HeE CocpolHnAyOB HeT 


CTH MATHUTHOFO Osa Ha MORepxHOcTH Kpuctanna H YAHOBJIeETBOPAeT COOTHOIEe- 


| 18kT 
le ay 5a (1) 


C aApyrol cTOpOHBI, MarHHTHbIM Momoc Ha paccTONHUuN rf co3faeT Mone FH, 
CBA3SaHHOe C HAMAFHHYCHHOCTHIO HaCbILLeHHA cdbeppoMarHeTuKa /4, WIMpHHOM Mo- 
roca 6 u 9atdpekTHBHOH 
MpOHHaemocthio uw, (°) 
21,8 2 


paca: (2) 
Haxoga u3 (1) nops- 
OK BeIMUMHbI MarHuT- 
‘HOTO Most paccesHuA 
-BOIM3H NOJOCHI CKOVIbIKE- 
HUA M MOMcTaBIAA B (2), 
MOXKEM BbIUMCJIUTb adppek- 
‘TMBHYIO [POHMIaeMocTb 
ie epomernerana B WcKa- 
WeHHOH OONaACTH, KOTO- 
‘pasa cBasana c adbexTuB- 
HOH KOHCTAHTOK aHH30T- 
‘ponun K,: . 


\ 


7 bo 


4 
Beit Ks > 


3 Puc, 3. H3nom uutepdbepeHyvOHHEIX JHHHH Ha cTyneHH 
(3) CUBHra OMHOM H3 CHCTeM CKOJIbiKCHHA 


I[pHOnuxKeHHO Nowlaraa, uTO adpbeKTHBHaA KOHCTAaHTA aHH3oTponun Lepop- 
'MMpOBaHHOTO HMKeJs ONpeseAeTcA B OCHOBHOM MarHuTOyMpyroi sneprueli 
(Ko =k +20, \:0 >k, rye k—suneprua MarHuTHoH anuzorponuu) (5), 
(MOy4aeM C y4YeTOM MarHHTOCTpPHKNMM HUuKeIA (’) NOpAyOK BeMUMHEI OcTAaTOU- 
IHBIX HalIpsAKeHHH: 


. Ko 
4 o >> ~ 30—50 «KI/mn?. 
Y s 
, 
Takve BbICOKHe HaMpsKeHUA, COCPpefOTOUeHHBIe B MONOCaX CKOJIbKeHUA, 
cO31al0T AOMOHUTeMbHOe MpelATCTBUMe [WIA JBHXKEHHA MO3AM4HEIX JOMeHOB, 


°BASAHHbIX C HallpssKeHUAMH, AeHCTBYIOULUMu Mex] Y WOJOCAaMH CKOJIbKEHUA. 


‘Wucrutyt merannopeqenua u (U3SHKH MeTaJI0B Tlocrynuso 
| Wextpambuoro wayuHo-ncceqoBaTenbcKoro HHCTHTYTA 10° IV 1961 
yepHou metamutypruu um. VM. 1. Bapguna 


UMTHPOBAHHAS JIATEPATYPA 


Dak phi md mop JAH, 124-476 (1959). 
- Kypawmos, lO. A. Ocunsan, JAH, 129; 550 (1959). 
y, Phys. Rev., 49, 663 (1936). 4 W. Elmore, Phys. Rev., 
mamoto, T. Iwata, Sci. Rep. Res. Inst. Téhoku Univ., 
ttel, Rev. Mod. Phys., 21, 541 (1949). *B.B. Monorn- 
PafbKoB, CO. Tp. Lentp. H.-4. HHCT. UepH. MeTannyprun, 
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Jloxnagn Axkagemun nayrK CCCP 
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TEO®H3HKA 


A. Ff. POPEJIMK u T. A. CMHPHOBA 


‘CBA3b ®JYKTYALHA PAXWO9IXO C MHKPOCTPYKTYPOM 
OCAJIK OB 


(ITpedcmaeaeno axademuxom E. K. ®edopossim 31 III 1961) 


CyulecTByloluiwe pajMouOKalMOHHble MeTOJbl HCCeOBaHHA MUKPOCTpyK- 
“TYpbI OCAKOB OCHOBAaHbI Ha H3MePeHHH cpeHeH BeMUHHEI palHolOKaluoHHou 
OTpamaeMocTH MeTeooObekTa. OfHako Tropa3yo OoJIbWiad HHpopMaluA cosep- 
*KMTCH B CHeKTpe (YKTYAUHH BeIMYMHbI OTPaxKeHHOFO CHTHaJa, 2KeCTKO CBA- 
3@HHOM C OTHOCHTeJIbHBIMH CKOPOCTAHMHM pacceHBarollHX aCcTHIL. . 

IIpu rpaBuTalHoHHOM NayeHuH “aCTHW, OCaKOB HX pa3Mepbl HW CKOpOcTH 
OJHO3Ha4HO CBASAHbI MexKyy coOoH. B sTOM cayy¥ae CHeKTp JlyKTyaWui BeJIH- 
-UHHbI OTPaxKeHHOrO CHTHAaJIa Ha BbIXOJle KBapaTMYHOrO JeTeKTOpa HMeeT BUY 


CO 


P (AF) =4\ A@ o(e +4 ar) av, 
0 


[p (v)]° 2A 
Po) =Tepyee Os APS, 


‘Tae A —cpeqHAS MOUIHOCTb, OTPaxKeHHad OT COBOKYMHOCTH paccenBaTesed, 
v — IIpoeKIHA CKOpocTeH pacceuBaTeseH Ha HanpaBseHue myua PJIC; w (v) — 
pacnipeyedenne MpoekyHi TpaBHTaWHOHHIX CKOpocteli; @ (Vv) = r — 3akoH ma 
-AeHHA paccenBalolleH YacTHIb; A — JWIMHa BOJHEI cTaniHH; Av — pasHOCTh 
IpOekuMH CKOpocteit. 

EcJiM U3BeCTeH 3aKOH NlaJeHHA Kalledb W pacipey[eseHue UX No pasMepaM, TO, 
BBIYHCIMB CHEKTP JlyKTyauMli paguosxo (1) u ompeqemuB cpeqHeKBaypaTH4uHOE 
OTKJIOHEHHe CKOPOCTH pacceHBaTeJleH, MOXKHO MepeHTH K HX cpeqHemMy pa3 
Mepy. 

HavOoubulu MuTepec IpeycTaBuIneT onpeylewenue cnektpa dayKtyanuill 
~CHrHaJIa OT COBOKYNHOCTH Maqa1ouluxX JORPeBLIX Kaleb payuyca 700—4000 p, 
paciipeseseHve KOTOPbIX MO pa3MepaM HeOJHOKpPaTHO M3Mepsuocb (2): 


f() dr~e— dr, Br= a (2), 


re r — cpequuit paguyc Kanan. 


Ha ocnopanuyu (*) HerpyqHO NoKa3aTb, TO CKOPOCTH H pa3MepbI YaCTHIL CBA} 
3aHbI COOTHOWIEHHEM 


P (AF) =\ otto (0 +4 AF) 
0 
re k = Balay. 
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Ha puc. 1 mpegzcTaBseHo mapaMeTpuyeckoe CeMelicTBO KPHBbIxX P (AF) qua 
[BYX 3HaYeCHHH MapamerTpa kz, ana puc. 2 — kpuBas ke (AF) Aa onpeqenenus 
<ooiunventa k No wupHHe cieKTpa duyKTyayui AF. Takum oOpa3om, mo 
KCIIEPHMCHTAJIbHO 3aMepeHHOH BeHunHe cleKkTpa AF MoxHO onpegemuTb Bi 
J MOMYYHTh CpeMHHH pasMep Kalin fe. 

AnaOorH4Hoe pacCMOTpeHHe MOXKHO IpOBeCTH JIA OCaKOB MaJIOH MHTeH- 
SMBHOCTH, BKJIOUAIOULMX KallWIH MOpAyKa HeCKOJIbKHX COTeH MHKDOH. Jka Ta- 
<UX UACTHIL elle He HMeeTCA cBe- 
JeHuli O paciipeyeyeHHH HX TO 
pasMepaM. Ecuu mpeqmonoxHTh, 
ITO pactipeyemeHve UMeeT BUY 


f (rn) dr ~ r?e—*" dr, (3) 


ene B2 — HeKOTOPHIi MOCTOAHHDI 
KOSDDUIMEHT, H YYeCTb, YTO 3a- 0 100 BF—= 200 300 ey 
KOH MaleHuaA wacTHI, TaKOro pas- 
Mepa uMeeT Buy (?) 


Puc. 1. Cemercrso xpuspx P (AF). Cnaounpie — 


WIA VU=—2f; "MYHKTHPHbIE — A V = if. 

= rad. 1 — ky =6,66-10-2; 2— ky = 2,22-10-; 8 — a= 
| ce dS amma =3,6-10-; 4 — ky = 1,54-10- 
ql J 
rO CileKTp *AyKTyYaWHH paqMosXxXo sallMileTcA Kak 

co A 
Hien rate eae 
P (AF) =| yee (v Ena, AF ) e . dv, 


. 0 
re k = B2/ae. 

Puc. 1 w306paxaer napametpuueckoe cemelicrso P(AF) jia AByX 3Ha4ueHHH 
pRABeMe TO ki, ava puc. 2 Jana KpuBan 
R (AF) Wa ompefeseHua Kosdpunnenta 
k 110 Wupuue chektpa clyKTyauni. Kak 
5 BHIHO H3 pic. 2, OMHOH M TOM 2%e LIH- 
* PHHEe CeKTPa COOTBETCTBYIOT Ba 3Ha- 
©  ueHHA MapamMerpa k, nosTOMy MIpH oM- 
“  pemevieHHH cpefsHero pa3Mepa KalleJIb 

OJHOBPeMeHHO CO CII€KTPpOM cuJlesyerT 

1 3aMePpATb paHOJOKaHOHHYy!IO OTpa- 
YKaCMOCTL OCAKOB. 

IlokaxemM, Kak CBA38aHa paHouo- 

KallMOHHad OTpamaemocTb Z co cpes- 

Puc. 2. 3aBacuMocrb napamerpa & oT WH- HMM pa3sMepOM pacceMBalouleH Karlin. 

PHHEI chexTpa. /—Ana Cayyaa VU = O21; TlocKouIbKy pa3Mepbl KalieJIb MHOTO 

2— faa cmyyad 0 = O14 MeHbIUIe JVIMHbI BOJIHbI, TO BeJIH4HHAa 


Z, XapakrTepH3y1olulad palvosOKalMOHHY!0 OTPaKaeMOCTh OKA 


50 100 150 200 2u 


Za\ f(r) dr= nay B 
0 


acum f(r)dr~r2e—°'dr u N,— uucaio Kaleb B euHuue OObeMa. MomHocTb pafno- 
NOKAlMOHHOTO cuTHasa MIpAMO MponopuMoHambHa BennunHe Z. IlosToMy mpu 
ASBECTHEIX TapaMeTpax CTAaHIMMM HeETpYAHO OMpeleivTh BetMuMHy Z, a CueO- 
BaTeIbHO, HM cpeqHuii pagMep Kamlesb fp, TAK Kak B = A/Tp. 

Ecau uacruipt jeficrBuTenbHO pacmpeleseHbl mo saKoHy (3), TO cpewHue 
)43MePbI UACTHIL, OlpesemAemble 10 WMpHHe CeKTpa *lyKTyallMt M 110 BesH- 
qHHe PalMoNOKalMOHHOM oTpaxkaemocTH Z, MOMKHI COBMaLaTb. 

Takoe conoctaBleHue ABJIAeTCA, I0-BAMMOMY, CMHCTBeHHBIM cmocoboM 
\ObEKTHBHOM OMCHKH MpaBHJIbHOCTH TeOPpeTHYeCKHX MPeAMOCHIIOK, MEA ALILMX 
3 OCHOBe MeTOJa M3MepeHHit. 
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Ilpuuwun ompefeeHua cnekTpa ckopoctTei paccenBaTeen PaAMOuIOKallHoHw 
HbIM Me€TOJOM 3aKJIOUaeTCA B CJC YICULeEM: CHTHAJI PalWOSXO IIPMHATHIN, AaHTeH 
HOW, YCHJIMBaeTCA MpHeEMHHKOM HU JeTeKTHPyeTcA, a 3aTeM MOMaeTcA Ha JONOJHU 
T@JIbHbIN ONOK-CeIeKTOP, KOTOPbIH MpeoOpasyeT ero k BUY, YAOOHOMY JIA cneK 
TpaJIbHOrO aHamu3a. CenekTOp MponyckaeT Ha aHanusaTop cHTHas, NpHienuiM I 

TOJIbKO C 3aaHHOrO HHTepBana yaneHu. BblxosHoH 
cHrHal CelekTOpa, MOCTynatoulMH ANA CieKTpasbHord 
aHaJiv3a, MpefcTaBJIAeT COG6OM MOCMeOBAaTeJIbHOCTb pap 
HbIX IO JJIMTeJIbBHOCTH MMIYJIbCOB, CJIENYIOULMX OE 
3a JpyruM c uacTOTOM MocbiioK pagsMonoKatopa. Oru! 
Oarolllad MOCMeOBaTebHOCTH HMMYJIbCOB Onpesemnetcs 
OTHOCHTeJIbHbIM ABH2KCHHem yacTHIL B HCCIelyeMom OOB{ 
eme. AHalu3aTOp AaBTOMaTHuecKH MPOW3BOAUT CMeKT 
PaJIbHbId aHasiM3 UPHHgtToro curHasa. 
OjHOBpeMeHHO CO CleKTpom dJlykTyaluH H3MepseTca 
BeJIMYHHA PaHOMOKaWMOHHOH OTpaxKaeMOCTH. 
Ha puc. 4 npuBeeyn sKcNepHMeHTaJIbHbIe pesysb4 

_ TaTbI, OsyueHHble IPH usMepeHuax B12 owAAXx B Te 


yenne JeTa 1960 r. rp — paquonoKamHoHHoe sHaueHue, 
cocTaBJIstoulee */s cpeqnero paduyca, BbIYMCeHHOTO 10 


BEJIMYMHE PaMONOKaNMOHHOH OTpaxkaemocTH Z; fre — 

Puc. 3. BaoKx-cxema cnekTpaJIbHoe sHaueHHe, cocTaBssioulee °/3 cpeqHero 
VETAROBIEM paquyca, BbIYMCIeHHOrTO NO cnekTpy @JlykTyauHh pa- 
Auo2xo0. 13 rpaduKka BugHO, YTO WaHHble YAOBJETBOPH- 

TeJIbHO COBMAafaioT BIWICTh JO 3HaveHHH rp = €00 p. Iipuonpegenenuu rp 3a-| 
AaeTca Cpenee YMCO Kaleb B efuHUUe CObeMa No, KOTOpoe HE OCTZeTCA M104 


CTOAHHDIM JIA NOK LEH pastHyHOH nHTeHcuBHOCTH. Ilo HalWwHM JaHHBIM H3MeHe- 
HUA No JOMKHbI COCTaBIATH 480 ++ 300, 
YTOOLI BCe SKCHEPHMeHTAJIbHbIe TOUKH 


Jerid Ha MPAMYIO fre = fp. Takoli pas- 
Opoc AN ne mpepplluaeT skcnepuMeH- 
TaJIbHO 3AMePeHHBIX OTKIOHeHHH N B 
AOKAAX pasJMYHOH MHTCHCHBHOCTH. 


IIpu Oombumx 3Hauenuax rp,  4TO 
COOTBETCTBYeT OCaqKaM OOJbIUOH HH- 
T€HCHBHOCTH, HHOra HaOmORaeTcs cy- 
IleCTBEHHOe PaCXO%KeHve aHHbIX, M0- 
JIYYeHHEIX OOOMMH MeTOJaMHu. Sto, Be- 
POATHO, OOYCJIOBJIEHO TeM, UTO HaOsONa- 


: 0 200 400 600 800 
€TCH 3HAYMTEMbHCe CTKJIOHeHHE JeficT- Rate 

BUTeIbHOTO BHAa pacnpememenua Ka- eee yi 

N€Jib 1O pasMepam OT npeznomaraemoro Puc. 4. Cpapuenue r, u ry 


(2) Mm curHam paynosxo (popmupyertca 
MaJIbIM YHCJIOM HaHOOsIee KPYNHBIX KaneJb. 


PopmysbI, To KOTOPEIMONpeyensOTCA Fe H fp, ObINH NOJYYeHbI JIA Cyuaa, 
Korwa pacnpeweseHve KallevIb 0 pasMepaM uMeeT Buy (3). M3 nenocpencTBeH- 
HEIX BPMMCICHHH CekyeT, YTO TPH USMeHCHHM MOKasaTedA CTeNeHH Ip fr OT 
| qo 6 OWHOKH B onpegeneHuM 7 He MpeBbIaoT 15%, a WA rp 50%. . 

TIpopenennaa paGota noKasana, 40 TONbKO COBMeCTHOe W3yuenve Bean | 


HbI HW CHeKTpa QiyKTyauHi MOXKeT aTb NONHbIE CBeLeHUA O MHKPOCTpyKType 
OCaKOB. 


Uentpanpyaa asponornueckaa Toctynu1o0: 
o6cepBaTopua 31 ITI 1961 
UHMTHPOBAHHAS JIMTEPATYPA 


+ A.B. Wy nanKun i, Tp. Ueutpanbu. asponorny, o6c., B. 22 (1957). 2 K.C. Wu 
p 4H, Yas. AH CCCP, cep. reopus., No 2 (1958), 
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Jloknann AKkanemun hayr CCCP 
1961. Tom 139, Ni 5 


XHMHA 


Axayemux A. A. BAJIAHAHH, E. H. KAPMEHCKAS u 5. 0. NMOJIKOBHHKOB 


PEHHH KAK KATAJIM3ATOP FHOAPOTEHH3ALHH 


HiccleqoBaHuio THApHpyioulux CBO/ICTB PeHUsA MOCBAILeHO CpaBHUTebHO 
aano paoot. M. C. IInarouos c coTpyaHukamu (') noKasan, 4To peHuii, nomy- 
[CHHEIM BOCCTA@HOBJIeHHeM TeppeHaTa aMMOHHA IIpH KOMHATHO Temmepatype, 
l€ THApMpyeT ABOMHY!IO CBA3b (MaJIeHHOBad KHCJIOTa, WMKOreKceH). ITO xe 
WeqyeT M3 HefaBuel paGotn IT. ®. Hu u H. JI. Coxonscxoro (2). OnHaKo B 
COIIOHIHOM COCTOAHHH peHHii MpOBOAMT THApPOTeHHsallMiO MaJIeHHOBOH MU 
SOPHYHOK KMCOT Np KOMHATHO Temmepatype (° ,*). Mospmenve Temnepaty- 
MbI 10 250° npuBOAUT K NOABAeHMIO AKTHBHOCTH penus,(KaTamus3atop M. C. Tna- 
OHOBA) B OTHOWICHHH THApOreHu3alluu WHKMOreKCceHa B WuksOreKcanH. Oqnako 
leHSOl B STHX YCNOBMAX MpOrHApupoBaTb He yaocn. 

Tlonpo6ubim o6ceqosanvem rufApUpylollux CBOlicTB peHuA ABHNaCb paboTa 
sponoenta, Kamn6enna, Baptaea u JbKoucona (°), B KOTOpO ruspHpoBaHHio 
III NOABEPTHyTbl OPraHWueckHe COeAMHEHHA Pa3JIMYHEIX KsaCCOB B MIpHcyT- 
TBH PeCHHeBOH «YepHM», NO/JIyYYeHHOM BOCCTaHOBJIEHHeM PeHHeBorO aHTruspusa 
| pasJIMUHbIX PACTBOPHTeNAX B aBTOKJaBe npH 120—200° u cpegHem jaBeHHH 
iomoposa 150—200 atm. 

Bocctanopjienve Re,O, mpoBosusiocb Kak MO FHApHpoBaHHa, TaK H OHO- 
PEMeHHO C THApHpyembiM BeulecTBOM. ABTOPbI NOKa3aJIH, YTO peHHeBad «UepHb? 
‘BIIACTCH XOPOLIMM KaTaIM3aTOPOM BOCCTaHOBJICHHA KapOOHOBbIX KHCJIOT WM HX 
IMHJ0B JO CNMPTOB HM COOTBeETCTBeHHO AaMHHOB. YCJIOBMA BOCCTAaHOBJICHHA: 
emnepatypa 150—250° u naBneHne Bofopoga nopaaKa 200 arm. B mpucytcrBuu 
(EHHEBOH «YEPHH» Mp BLICOKHX TeMMepaType MH aBJIeHHM FMApHpytoTCA ABOH- 
ble CBA3H, KapOOHHJIbHaA rpylina, HATpOrpynna; apoMaTuyecKkoe Apo Boc- 
TaHaBJIMBaeTCA C TpyfoM, mpHx 330° u 230 at. OeH30u yAanocb MporuspupoBaTb 
WUIb HamoJIOBMHYy. 

B HacTosmei pa6oTte u3syyanuch THIpHpyroulve cBolicrBa KaTamMs3aTopa, 
(OMYYeHHOTO BOCCTaHOBeHHeM JMOKCaHOBOrO KOMIJIeKCa peHHeBOrO aHrH- 
(M,a, ONMCaHHOrO HEKOTOPBIMH H3 Hac pauHee (°,’) H H3y4eHHOrO B OTHOLeHUH 
aKUHH Merusporenusaluv, B YaCTHOCTH, JeruAporeHu3alluu WMKJOreKcana, 
Jif KOTOPOM akTHBHOCTh Re Oblla MpescKa3aHa MYJIbTHMIeTHOM Teopuelt. 

Kpome Toro, HaMv ObI NMOMy4eH CKeJIeTHBI PpeHveBbIii KaTamusaTOp BBILIe- 
‘AYHBaHHeM PeHHH-asOMHHMeBOrO ciiaBa (cofepxantero 50% Re), KoTopblii 
iam Obl mo6e3HO MpesoctaBieH coTpygHukamu Vucrutyta metasjmyprun 
CCCP M. A. Trinkunoii uv K. B. Tosaposoli, 3a uro aBropbl mpHHocaT uM 
marogapHoctb. Ha o60nx kKaTamM3aTopax M3ydamocb THApupoBaHue coelMHe- 
MU, COMepKaulux ABOUMHYIO CBA3b, KaPOOHWJIbHYy!I0 H KapOOKCHJIbHY1O rpynmbl 

apoMaTHuecKoe Apo. 


QIKCHEPUMeEHTAALBHAA YACTh 


KatanmusatopuRe/C nomyuyanu BoccraHoBleHHem JMOKCaHOBOrO 
OMMsiekca peHHeBoro aHTHpHfla, HaHeCeHHOrO Ha aKTHBHpOBaHHBI yFrouib. 
lerowuKa MIpHroToBIeHuA omvcaHa B (°,*). 

CkevleTHIM peHveBbiii KaTaiMsaTop Recx TOTOBHJICA CeqyionulHM OOpasom. 

pactBop 105 r NaOH (x. y.) 8 140 mu Bogn mocreneHHO mpm nepeMeuIMBaHUA 
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BHocHuIOch 21 fF W3MebYeHHOTO B MOPOWIOK . PeCHHH-aJIOMHHHeEBOFO CiwaBa 
Tlocuie mpekpalleHHa peakiWH peaKUMOHHaA CMeCb KHNATHMACh elle B TeueHHE 
30 mun. TlomyyeHHbiht KaTaM3aTOp OTMBIBaJICA JMCTHJIIMpOBaHHOK BOZOK Oo 
W{eOUN JO OTPHLAaTeIbHOH peakUMH MO PeHOITasenHy M XpaHHJICA NOX BOLO 
BpICyIWeHHbIM KaTaIu3aTOp Mp COMpHKOCHOBeHHH C BO3AYXOM HECKOJIbKO paso} 
rpeBaeTcs, OHako OH He nupodbopeH. KosopumetpwyecKH aHanM3 KaTamu3sa 
Topa, MpoBeseHHblii corsacHo (°,°), MoKa3aq, 4YTO MOJIYUeHHbIN TAKUM OOpa30K 
KaTaiu3aTop cosepxKutT 86,5% Mmeranmuuecxoro Re. [lepeq ucnomb3s0Banue 
KaTaJIU3ATOP HECKOJIbKO pa3 IPOMBIBaJICA CIMPTOM H THAPHpPYeMbIM BelllecTBOM 
YcuoBuax 39KCHepuHMeHT A. BobuMHCcTBO OMBITOB ObIO Npo} 
BeeHO BO BpalilaiolleMcA aBTOKaBe OObeMOM 225 mu. Kpome Toro, ObIliH 107 
CTaBJICHbI OMbITbI B <YTKe» H B MPOTOUHOM yCTaHOBKe MIpH aTMocdepHoM aBJIeHHH 
IlpolykTbl peak aHausHpoBasIMcb XHMHYUeCCKHM H XpoMaTorpaduyec; 


TaoOuuna 1 


TY nazpupoBanue B TIPHCYTCTBHH PeCHHEBbIX KaTaJIH3aTOPOB 


S YcnOBuA THAPHPOBA- 
& HHA 
Bethe 3 Rpt ament on, = waa Tponyitt reapaponamnn ara 
5 og (| TAvbH. 
23 ae 
LuKksorekcen 20 Re/C 0,7 160 ; 4110 2 Iluksorekcau 400" 
» 20 Re,, 0,65 160 | 440 2 » 400: 
Oxtex 45 Re/C 0,7 180 | 100 2 | »-Oxran 100 | 
» 45 Rees 480 | 100 2 » 400: 
Bexsou * Re/C 490 | — — | Unxaorexcan 85: | 
» 20 Re,, 0,65 190 | 430 4 » 400: 
Auetou 20 Re/C 1 160 70 1 | Hsonponuaospii cnupr } 4100: | 
» 20 Re,,, 0,65 160 | 100 4 » » 100: 
JLuMeTHJIOBBIi Re. 20 4 10 | Tumetunoser apup 400. 
3(up MaseuHo- AHTapHOH KUCJOTHI : 
BOH KHCJIOTHI** | 


* TuApupoBanue B NpoTOYHOH cucTremMe, OO6beM KaTamHsaTopa 386 Ma, CKOpOCTbh NogayH GeH30n2 
0,1 ma/mun. Karasusat, nomyyeHubit sa i npoxog, coyepxan 85% wuksmorekcana. 


** [HapupoBpanue B ytKe. B stax ycuoBunx Re/C He MpOBOAMT THAPHPOBAHYA AHMETHMOBOFO Supe 
MaNe@HHOBOH KHCJIOTH. 


KHM MeTOZaMH. KapOoHHJIbHble COCAHHEHHA BbILeANHCh, AJCHTHDUMMPOBAIHCE 
B Buse 2,4-TMHHTpOeHHJITHIPas0HOB H CeMHKap6a30HOB, a CIHPTHI — B BUDE 
(PCHHJIy peTaHoB. | 

Tuaq_pupopawywve ABOHHOH cCBABH HU Kap6oHunh? 
HOH Trpynno. B KauectBe 0OO6beKTOB ObIIH BHOpaHbl WHKMOreKCeH, OKTeH} 
QMMeTHJIOBbIA Sup MaJIeHHOBOH KHCJIOTLI, OeH30 H alleTOH. YcnOBUA H pe 
3YJIbTaTbI THAPHPOBaHHA IIpHBezenb! B TAO. 1. Kak BAAHO U3 TAGJIHILbI, B mIpucyT) 
CTBMH PCHHeBbIX KaTaJIM3aTOPOB, B JOBOJIbHO XKECTKHX YCJIOBHAX (BbICOKAS| 
Temlepatypa HM JaBlenve), rHipHpOBaHve ABOMHO H APOMATHYeCKOH CBA3el 1 
KapOOHHJIBHOK TPyMMbl UJeT IpaKTHYecKH KOMMGeCTBeHHO. TuspHpoBanue 6eH} 
30/1a Ha KaTamu3atopax Re/C nu Recy MOKAa3bIBaeT, YTO 3TH KaTasIM3aTOPbi B 3TOM 
OTHOMICHHM OTJIH4AaIOTCA KaK OT PCHHEBOK «YePHH», Tak HU OT KaTamu3atopa IInaTo 
Hoa. [lia Toro 4To0Gbt XOTA Obl KaYeCTBEHHO CONOCTaBATb CKOpOCTH THApHpo} 
BaHMA ABOHHOH CBSSH HK KapOOHWJIbHOM TpynMbl, MBI UCCesOBaIH THApHpoBal 
HH€ KPOTOHOBOTO KM KOPHUHOFO aJibAerHAOB B MpHcyTCTBHH OOOMX KaTaH3a! 
TOpos. l'HApMpoBanHe NpOBOLMOCh CeLYIOULUM OOPasOM: B aBTOKAaB 3arpyK aay 
20 Mia ambferuja, 50 Ma stTHOBOrTO cnupta H 0,7 r KaTamusatopa. B xoge rug 
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pupoBaHud OTOupanch MpoOnl Aid anamusa. Temnepatypa ruapupoBanua 170— 


180°, HauanbHoe faBneHue Bofopogza 110—130 at. 
PesyJIbTAaTHI OMbITOB MpesACTaBseHb! B TAO. 2 U 3, U3 KOTOPHIX BUHO, ATO 
THpupoBaHie B MpHCyTCTBHH OOOHX KaTaJIM3aTOPOB KapOOHHJIbHOM Tpyriitbi: 


ueT OpicTpee, YeM MBOMHOH CBAsH 
Kak JIA KPOTOHOBOTO, Tak H JIA KO- 
PHUHOFO aJIbAerHAOB, B CBA3H C 4eM 
K KOHIWLY rHJpupoBanuaA HakalwiuBa- 
eTCA HEMpeeJIbHbIM CMMPT, a HACHI- 
MICHHbIN aIberus yxKe OTCYTCTBYET. 
Jina penvenoi «sepHu» B padote (°) 
9Ta CeJIEKTHBHOCTb BbIpamwKena To- 
pa3sqo pesue: aBTopaM yylaslocb T0- 
AYYUTb MpOLyKT THAPHpoOBaHHA, Cco- 


Bepxkamni 94%  KpoTORHJOBOrO 
cmupta. 

Blugpupopanue Kap- 
G6O0HOBHX KUHCAOT. Tuspu- 


poBaHue yKCyCHOM KHCJIOTbI B IpH- 
cyTcTBHH KaTamu3satopa Re/C mpx 
200° wu HavalbHOM JaBJeHHH BOO- 
pona 120 atm. mpuBogur 3a 4—5 yac. 
K TlOJy4YeHHIO CMecH STHIOBOrO CUp- 
ta (20%), stumauetata (50%) uw yK- 
cycuou KucnoTH (30%). Tlonpirka 
TOsaBHTh peakiMio sTepHpuKalun 
oOaBeHveM BOAbI IpHBela K pes- 
KOMY CHWKeHHIO CKOpOCTH rHspH- 
poBaHva H YMeHDBINeHMIO BbIxXosa 
ero mpofykta. 


raOWl re ih ane 


[uspupoBanue KOpuuHOTO ambAeruya 


2 CoctTaB Mpomykta rugzpupoBaHHa, 

S) Bec. % 

2 

oO 4a oe & 

is. ad me iB = 5 |kopuunplt | rugpoKo- 

2 = Ss = eae x CnupT PHUHDI 

ze 2 3 oy = a5 CnupT 
Katanusarop Re/C 

0,91 Sect Zone 62,8 — 

tk o(Mh — | 31,0 67,8 die 

1,29 — | 10,8 60,2 29),0 

1,68 ~- — Slie 68,3 

All -— —- 23,0 77,0 

2,00 — — — 100 

5, 00* Tee cnupT— - 

100% 

Kataau3aTop Re, 

0,50 49,5 | 17,0 33,5 — 

0,84 16,5 | 37,0 46,5 — 

5, 00* [ukaorekcuanponusoBbii cnupT 


* TemnepaTypy YTHApHpoBaHHA NOAHHMaIH JO 
250°. Ilpu 6Gomee HH3KOH TeMnepaType THAPHPOBAH HE 
6eH3ONBHOTO KOMbIa HE HaOIOMaerTcs. 


Karanusatop Re,, okasaica Gomee aKTHBHbIM IipH THAPMPOBaHHH YKCYC- 
HOli KUCJIOTEL, YTO NO3BOMMIO CHUSHT TeMmepatypy peakiuu. IpoxykT ruapu- 
poBanua, nomyuenuElt npu 170° u HadabHOM aBeHHH Booposa 120 am., 


TaOanma 3 


Twfpupopaniie KpoTOHOBOrO aubAerHya 


Coctas npomkyktTa ruyzpuposanug, 
0, 


Bec. % 
H/aapger. 
[=] & 
(momb/ | as = ile) 
ompepeeyer. | £5 | Gg | 26 
Sees s eer | es 
Kataau3atrop Re, 
0,59 40,8 [| 2810 | 34,2 — 
0,94 6,0 | 37,6) 56,4 = 
4,47 — 44,7} 44,0 | 47,3 
2,00 _ — | — 100 
Katanu3satop Re/C 
1,02 — ols On be Go. 0 2,4 
MEW AS) — — 24,0 79 
4,82 — — 18,0 72 


TpefcTaBsAsl COOOM CMeCb 17,5% 9TH- 
moporo cnupta, 54,5% sTHsalleTaTa H 
28% yKCYCHOH KHCJIOTHI: THApHpoBaHHe- 
3TOH CMecH MpH 250° mpuBeso K Mosy- 
yeHuIO 9THOBOrO cnupTa (83,4%) 4H 
gtunanerata (16,6%). 

IIpu BoccTaHOBJeHHH alleTaHrHypH- 
la B IpWcyTCTBHA KaTamusatopa Rec: 
mpH 150° HayabHOM JaBeHHH BOO- 
poma 145 aTM. Obl nomyseH ITHalleTaT 
c BEIxog0M 60%. 

IIponvoHopaa KHcoTa THApHpyer-- 
ca ropa3fo MejieHHee, 4eM yKCyCHaA 
KucoTa; mpu 150° 3a 20 uac. norsoTH- 
flocb Aumib 0,5 MOA BOMOpOMa, CUMTAA 
Ha MOJIb PHAPHPyeMOH KHCJIOTHI; MOBBI- 
weHHe TemlepaTypb! fo 250° npHBeso 
K TOMY, 4TO 34D4aC. MOPIOTHIOCh elle 
0,5 mona sBogfopoga. IIpoxyKt ruppu- 
poBaHHa MpescTaBixeT Ba C/OH, B- 
HWKHEM CjI0e CKOMKOBAH KaTaJIH3aTop. 


Tlocmeguee, 110 Bceii BepOATHOCTH, H BbISBaIO YMeHbIeHHe CKOPOCTH THAPMPO- 
Banus. BbesBogHElit NpoLyKT THApHpOBaHUA Mem CieLyIOWMH COcTaB (Bec. %); 


ipomusnponuonat 59, nponnsopnii cuupt 8,7, 


TIpoMHOHOBaA KuCIOTAa 32,4. 


Aaa TOrO 4TOOBI MpeOTBP aTHTb oTMemeHve BOJHOTO CJIOAH H KOMKOBaHHe KaTa-- 


1103- 


mgaTopa, THApMpoBaHve OblNO MpOBeLeHO B MPHCyTCTBHM 2TAMOBOrO cnupta, | 
(MOKCaHa M MpOnMOHOBoro aHTvspupa. PesybTATbI ONbITOB NpeACTaBJeHbI B | 
‘rab. 4. Kak W ceqoBas0 OKULaTb, CKOPOCTh THAPHPOBaHHA B MNPHCyTCTBHH | 
pacTBopHTesieli, MpenATCTBYIOWMX KOMKOBaHUIO KaTa/IMsaTOpa, Pe3KO BOSpoc- | 
gia. Jlyuue pe3yJbTaTHI MOysaOTCA pH THAPHPOBaHHN B MpHCyTCTBHM JMOK- | 
caHa. 


TaOanua 4 


THApHpoBaHve MponMoHOBOli KHCAOTH B MpHCyTCTBHH KaTadHsaTopa Re, 


CoctaB 6e3BO2ZHOrO NposykKtTa FHuy- 
PHpoBaHHaA, Bec. % 


TI pozomm. 

T-pa rag- | Hauanpn. | H/Kucm., | pyxpupo- ; 
DHpoBa- Wabi, (MOJIb/ BaHHA, PacTBoputTesb g Ba 
HHA, °C aTM. MOJIb) Wac, Siaaeres Soee 
Ea |aponvuanponuonatT| 2a 
Ss 285 
Ea 5 Ex ie 
175 100 4,20 3 Jvoxcau 57,0 43,0 — 
275 110 1,59 8 C,H;0H 64,2 | sTHANpoMuMOHAaT 3,4 

sTumalerat oe 
170 410 10s a 4 TI ponuoHoBstii on tile 39,4 
aHrHApuy : 

285 105 3,4 4 5,5 78,0 16,5 


Takum o6pa30M, MOKa3aHO, YTO MeTaJIM4YeCKHH peHW, HaHeCeHHbIt Ha 
aKTHBAPOBaHHbIM yTOuJlb, H PCH, NOYYeCHHbIM BbIMeadHBaHHeM peHHHi-aio- | 
‘MMHHeBOrO CIlaBa, ABJIAIOTCA SPeCKTHBHBIMH KaTasIM3aTOpaMM THAPHpOBaHHA 
ABOHHOH M apOMaTH¥eCKOH CBA3H, KapOOHHIbHOH HM KapOOKCHJIbHOH rpynn 
MO MaBsieHHeM H Mp BBICOKMX TeMMepaTypax. 


ViuctutyT oprauHueckow xumuH uM. H. JI. 3enuncKoro Ilocrynuso 
Akajlemuv Hayk CCCP 19 IV 1961 
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XHMH A 


B, H. BOFOCJIOBCKHH, H. M. CTA®EEBA 
M 4leH-KOppecnougzent AH CCCP f. H. YYPAPOB 


BOCCTAHOBJIEHHE ®EPPHTA MEJIW CuFeO, TPA®HTOM 


@MeppuT OMHOBaeHTHO MegM MMeeT\coctaB Cul+Fe?+O; uu pomOosszpuue- 
‘Kyo cTpyKtypy ( °). B macrosmel paOore uccmeqoBamucb KMHeETHKAa BOCCTAa- 
ioBNeHUA eppvTa rpauToM M MpoucxoAAMe Np 9TOM KpPHCTasMOXuMHye- 
Kue mpeBpallleHua. 

_ @eppuT noswysanca cnekaHHeM CMecH cTeXHOMeTpHyeckoro cocTaBa Cu,O + 
1 Fe,O; npu 1000° B ToKe CO, B TeyeHve 28 uac. Pentrenorpaduyeckne uccen0- 
\aHUA WOKasaIH, YTO OOpPasiibl OfHOPasHEI. BoccTaHoBseHHe rpa*vTOM IMpoBo- 
Mul0cb B BakyyMe nlopayKa 10-2 MM pt. cr. CKopocTb peakIHu onpelemaAmach 
[a OCHOBaHHH 3HaHHA YObIIM BeCa HABeECKH, yYCTaHaBJIMBaeMOHM Yepes ONpeyeveH- 
[ble HHTEPBaJibI BPEMCHH C MOMOLMLbIO IIpyKHHHbIX KBapIeBbIX BeCOB,H MO KOVJIN- 
‘eCTBY BBbIeIMBUIeHCA B Te %Ke MPOMe*KYTKM BpeMeHH ABYOKHCH yrsleposa, 
‘SIMOPaKUBAeMON B JIOBYIUKe, MOrpyxXeHHOM B xXUAKMM asor. Ilo_poOHO Meto- 
“Ka olmMcaHa B pacote (*). 

_ PesysbTaTbl ONbITOB MO KMHeTHKe BoccTanoBieHHA mpH 900, 950, 1000 u 
(050° mpeacTaBeHbI Ha puc. 1, 43 KOTOPOroO BUAHO, 4TO (beppHT Meu BoccTa- 
laBiuBaetca crynenuato. IIpu 900° mpomecc sakanunBaeTca Ha 25% BoccTa- 
topnenua. IIpu Gomee BbICOKHX TeMMepaTypax BOCCTaHOBJeHHe Mpoxoyuso 
wyOxe. Buasane, go 50% BoccTaHOBJIeHHA, CKOPOCTh peaKUMH yMeHbulaeTca, 
locme “ero BHOBb HaGwoaeTca ee ycKopeHve. KuneTHuecKHe KPHBbIe HMeIOT 
OpoOlwio BbIPAKeHHLI MHHHMYM MH MaKCHMyM. 

_ Taso06pasHbiMu TpofykKTaM peakI{MH MIpH BoccTaHoBJeHuM CuFeO, rpa- 
.MTOM ABAaIoTcaA CO, u CO. B HauanbHon cTamqnu, fo 33% BoccTaHOBJIeHHA, . 
‘a30Baa (basa COCTOMT IIpakTM4eCKH TOMbKO H3 JByOKUcH yruepoya, K 50% 
sOCCTAHOBJICHUA OTHOMIeHHe CO u CO, cTanoBpuTtca paBubim |: 1. Tipu qanbnen- 
IeM BOCCTaHOBJICHHH KOJIMYeCTBO JBYOKHCH yrvlepoOja MOCTeMeHHO yMeHbillaeTca, 

CrymenuaTbiii xapakTep BOCCTaHOBJeHHA (PeppuTa MeqM NOATBepwKLaeTca 
ICCIeOBAHHeM PCHTTeHOCTPYKTYPHLIM MeTOJOM COCTaBa TBEPABIX as MIpPH,.pas- 
IMUHBIX CTEMeCHAX BOCCTAHOBJIEHHS. 


wonsiing i ‘es " ps dines 
@Ma3pl CuFeO,, FesQO,, CuFe3O,4, cnegpl, Cu, FegO,,. Cu, FeO, Cu, F 


Cu, Feg04 Cu, CuFeO:, CuFeO: © FeO Fe3O4 FeO 


Ha panei cra BOCCTAHOBJICHUA B TBEPAbIX MpOyKTax peakUMu HapALy 
' HCXOJHBIM (beppHTOM OOHAP y2KUBACTCA Melb HW MALHETHT, AalouIMH Ha peHTreHo- 
‘pamMax JjMpakmMOHHyio KapTHHy uimunemu. K 30% BocctaHoBeHua (basa 
(cxoHoro depputa ucuesaeT, a K 40% MOABMIAeTCH BIOCTHT 3a CUeT BOCCTAHOB- 
tenua MarHetuta. Iloce Toro kak OTHATO 50% KuCcIOpoya, HAYMHaeTCA aBTO- 
‘aTayIMTM4eCKOe BOCCTAHOB/IeHHe BIOCTHTa HM B TBEPALIX MpOfyKTax peakiMn 
\OHAPY2XKUBAIOTCH Melb, BIOCTHT HM 2Keeso. 

@eppuTbl, MeX@HW3M BOCCTAHOBJICHHA KOTOPHIX M3y4aicH paHee (*~*), 
(MeIM CTPyKTYPy WIMHHeIH HM OOpasOBbIBaJIM HEIIpepbIBHbIe PAbI TBEpALIX pac- 
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TBOPOB C OMHUM U3 TIpOAYKTOB BOCCTAHOBJIeHHA =~ MarHeTHTOM, BoccTaHoBJeHHe 
3TUX MeppHTOB rpaPHTOM MPH OTHOCHTEJbHO BLICOKUX TeMMepaTypax HM HH3KHY 
MapUHabHbIX aBJ€HHAX BOCCTAHOBHUTEA COMPOBOKLaOCb OObeEMHOH Wudpy 
3MeH MOHOB MeTAJIJIOB B TBeEpZOH cha: 
3e. DeppuT OMHOBANeCHTHOH Me HE 
o6pasyeT TBEpAbIX pacTBOPOB Cc Mar! 
HeETHTOM, 4YTO MOKA3bIBalOT UCCcJIe1O 
BaHHA 3aBHCHMOCTH paBHOBeCHbIxX 
yupyrocteH KHclopoqa B TrasoBor 
(pase OT CTeNeHH BOCCTAHOBJeHHA! 
Tloqpo6ubie pesyJbTaTbl STON pa- 
OoTh! OyLyT OMyOTHKOBAaHbI No3z- 
Hee. OTCYTCTBHe B3aHMHOH pacTBO- 
PHMOCTH M@x*K]y HUCXOJHBIM OKHCJIO 
WM MpOyKTaMM efo BOCCTAHOBJIeHHA 
MO3BOJIA€T CHHTATb, TO mMporece 
BOCCTAHOBJICHHA eppHTa Ojs,HOBa 
JIGHTHOH MeH He COMpOBOxKaeTcs 
3aMeTHOH OOBeEMHOH uddy3suek Ka- 
THOHOB Me€TAJIJIOB WJM HOHOB KHC 
Joposqa uepes COH TBepAbIX TIpo 
RYKTOB peakuuu. B 3Tom mporecce 
BaXkHYIO POJIb MrpaeT MOBepXHOcT- 
Had muddy3sua. B pesyibtate no 
culeqHeH Ha NOBepXHOCTH YacTul Pep- 
puta Ip BOCCTaHOBMeHHH pacTyT 
KpUCcTaJWJIbl MEAH MH MarHeTHTa. 

B watiem caly4ae, Kora o6pa3e 
IIpescTaBAN COOOH NMOpOWOK c Ma 
JIbIM Pa3MepOM YAaCTHI, a mMporecc 
TIpoTeKasl Tip BbICOKHX TemMMepaTy- 
pax H HH3KHX TMaplWasIbHbIX aB- 
JIGCHHAX BOCCTAHOBHTeJIA, NpeBpalile-| 
Hue (dbeppHTa B MarHeTHT H MeJb} 
0 Re SRR 30. 10% 3aKaHUMBaJIOCb paHbille, 4eM HauHHa- 

Emenens bocemanobnenus ——>- JIOCb BOCCTAHOBJICHHE MarHeTHTa.} 
TlocmeqHee mpoTekao Tak, Kak OMH-| 
caHo B paoote (*). 

Takum 06pa30M, BOCCTaHOBJIeHHe 
pomOosApuyeckoro depputa menu npn 950, 1000 u 1050° mnpotexaer cry4 
MeHuaTO C OOpasoBaHHeM Ha TepBol cTaqMH MeqH M MarHeTUTa. B Janb4 
HeHIMeCM MPOHCXOMMT BOCCTaHOBJICHHe MAarHeETHTa Yepe3 BIOCTHT JO KeNe3a.} 

AHalv3 NOJYYeHHEIX JaHHbIX NOKasbIBaeT, YTO MPH BOccTaHOBJIeHHH (pep 
puta CuFeO, 0 MarHeTHTa HM MeqH CYyeCTBeEHHYIO pOJIb HTpaeT MOBEpXHOCT-| 
Had udbysus. i 


VWuctutyT metanaypruu Tocrynuao 
Ypaipekoro dunnana Axayemun nayK CCCP 21 IV 1961 


Cropocins 8 2 Oy 6 mum 


Puce. 1. Boccranopnenne CuFeOg rpadutom npu 
pa3HbIxX TemnepaTypax 


HWHMTMPOBAHHASA JIMUTEPATYPA 


1A. Pabst, Am. Min., 31, 539 (1946). 2 CC. Delorme, F. Berta 
J, Phys. Rad., 14, 129 (1953). 8 W. Soller, A. J. Thompson, Phys. Rev., 4% 
644 (1935). *H.M. Crageesa, B. H. Borocaopexn i, I. VU. Udy pap os,} 
B. A. Cy66o0THHA, Ons3. mer. H MeTannopeg., 8, 740 (1959). * B.H. BorocaosB-f 
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XHMH 9 


B. E. 3AMLEB, 10. J. KOPEWIKOB, M. E. BOJIBMWH 
wv tO. H. WEHHKEP 


O CTPOEHUH COJIEH AMSEHHJILMK JIONPONEHOHA 
MW TPONOHA 


(II pedcmaenexo axademuxom M. M. Iemakunom 26 XII 1960) 


_ XapakTepHOH ocoOGeHHOCTbIO HeOeH30HJHBIX aPOMaTHYeCKHX KETOHOB — 
udeHusuHKIONponenoua (I) u Tponona (II) — apasetca ux cnoco6HocTb 06- 
A30BbIBaTb COJIH C CHJIbHbIMH KuCJIoTaMH (1,7). 


a, 
9 (1) 


(1) 


Js BhIACHEHHA CTPOCHHA TaKUX COJIeH MbI CHHTE3HPOBaJIH OpOMHCTOBOAOpor- 

Ble COMM ANPeEHHAUNKONPONeHOHA H TpOMoHa HM UCCeLOBaIM HX HHdpakpacHple 
MeKTPBEI. 
Hcxogupi qudennJIuKIONponeHou MOyueH peakuweH TOJlaHa C JAUXOp- 
iap6eHom (?), T. mu. 121—121,5°, ounmexH xpomatorpaduel Ha AlsOs. Bespoz- 
aA OPOMHCTOBOROPOAHAA COb AHPeHUIMMKMOMNpoMeHOHA Tosyyena mponyckKa- 
MeM B pacTBOp KeTOHA B aOc. OeH301e OpoMUCTOrO BOZOpONa, BbICYWIeHHOrO 
ay P2Os. BamaBuimi ocaqoK OBICTpO OTJeIANH, MPOMBbIBaIH AOCOJIOTHBIM 6eH- 
QIOM HW NeTpOMeHHLIM 9PUPOM HU BHICYWIHBAIH Hay, MapapuHOM pH aTMocdep- 
OM JlaBJIGHHH C KpaTKOBPeMECHHBIM OTKAYHBaHHeM B BaKYYME B KOHIU€ BBICYIUH- 
aHua, T. mt. 121—121,5° (c pasa.). BemecTBo HeycTounBo, OTWeMIAeT 6po- 
IMCTHIM BOJOPO Mp HarpeBaHuH MW Np xpaHeHHu B BakyyMe Cc OOpa3s0BaHHeM 
denuainuksonponenona. Bosee yctohunso B (opMe MoHorMszpata CisHuOBr - 
HO, v. na. 148,5—149° (pas.), B KOTOpbIH NepexoAUT pH COCTOAHHH Ha BO3- 
yxe. 

BpoMucioBoxoposnad COJlb TponoHa Nosysena WponycKaHHemM cyxoro Opo- 
MCTOrO BOLOpOsa B pacTBOp TponoHa B CyXOM OeHBs0Ie. OcayoK MpoMbiBann 
2H30JIOM H BBICYUIMBaH AaHANOrM4HO COJIH AMeHHJIMLMKONponenona. 

V.-K. CHeKTpbI CHHT€3HPOBaHHBIX COJleH B KPHCTaIJIMYeCKOM COCTOAHHH 
APaKTepH3y!IOTCA HCuUeSHOBeCHHeM MOJIOC KapOOHMJIbHbIX TpPYyIM HCXOMHbIX Ke- 
HOB MH MOABIeEHHeM Nosoc ruspoKcnoB. Tak, B cieKTpe OpOMMCTOBOJOpOmHON 
dH LMeCHUIMMKIONpoNeHoHa oTcytTcTByeT momoca 1855 cm~?, cBaA3aHHasc 
QJICHTHBIM KOJIeOaHvem rpynmpt C=O B AMdenuslHKONponeHone (*), paBHo 
ak M mosoca 1621 cm“, KoTopyto, OYeBHAHO, CuIeyeT PpaCCMaTPMBaTb Kak M0- 
ocy BaJIeHTHOTO KOJIeOaHHA B 3HAYHTCJIbHOM CTeMeHH JOKAaIM30BaHHOM JBOI- 
ow cBi3H C=C B Tpex4JieHHOM lnKule. BMecte C TeM B CIIeKTpe COJIM MOABJIAeTCA 
HTCHCHBHAaA WHpOKaa momoca 2976 cm, KoTOpanA, HECOMHEHHO, OOyCJIOBeHa 
aIMuHeM B MOJIeKyJIe€ THAPOKCHIbHOH TpyMMbl, yyacTByIOlleH B KpMcTasax 

OOpas0BaHHH BeCbMa MpOUHLIX BOMOPOAHEIX cBxAseH. B crleKTpe OTCYTCTByIOT 
DIOCbI, KOTOPble MOTH Obl paccMaTPpHBaTbCH KaK XapaKTePHble WIA CBASH 
'— Br (2300—2800 cm). 
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QTu LAHHble XOPOMIO COrmacylOTCA C MpeAMOMORKeHHEM O TOM, UTO CO/Ib AME 
ctpoenne (III), T. €. ABMeTCA COMbIO HEOeH3SOHAHOFO APOMATHYECKOTO KaTHOE 
WuceH WIOKCHIMKJIONPONeHHJIHA. 


Br 
de (ID : 


ee (IV) 
OH 

Cnektp OpoMMcTOBOLOpOAHOH COM TpONOHa OTHYAeTCA OT CHeEKTpa HCXO 
Horo TpomoHa OTCyTCTBHeM Mowoc 1582 cM~*, ABJIABINelCA CaMOH HHTCHCHBHY 
HOJIOCOf B CHeKTpe TPOMOHA. STOT (akT NOATBEp2xKLaeT MpaBUJIbHOCTb OTHECEHE 
UMeHHO 9TOM MOJOCLI K KapOOHWJIbHOM rpymme TponoHa, 4TO OblIO y2xKe paH} 
cjleslaHo B Hauleli paGote (°) uv padote Boposbko u Cpipkuna (*). Ilouo 
1635 cm-! B CneKTpe TpOMOHa, NPHHUMaBWacA paHee 3a KapOOHMJbHyIO TI 
nocy (1), 10 HalleMy MH€HHIO, OTHOCHTCA K KOJIeOaHHAM MBOHHBIX CBAZeH WM Kal 
oHa COXpaHAeTCA H B CMEKTPe COVIM, JIMIMb HECKOJIbKO CMellaacb B CTOpoHy 6 
lee HU3KHX UacToT (0 1611 cm“), ¥TO BHOMHe CormacyeTCcA C LabHEHLIHM BbIpé 
HUBaHHeM CBA8eH B WMKJe Mp Mepexose OT TponoHa K HOHY OKCHTpOonHJH! 
B nosb3y STOrO FOBOPUT H TO, 4YTO B ClleKTpe KOMOMHAILMOHHOFO pacceAHUA TPI 
nuaua C,H*, na6mogaerca nosoca 1594 cm7*, OTHOCAIadca K CHMMeTPHUHB 
KoeOaHHAM apomMaTHMyecKoro WHKIa (°), 
B cnextpe KpucTaiMuecKoli COMM TpOMOHa MOABJIAeTCH MHTeCHCHBHE 
nojioca mpH 3125 cm’. Ora movioca, HECOMHeCHHO, YKa3bIBaeT, KaK M B Cay4s 
OpoMucToro AMpeHHOKCHILMKONPONeHHJIMA, Ha HaIMuve B MOsIeKye PuApo 
CHJIbHOH rpynmbl. B cieKTpe HaOmofaoTcA TakxKe [Be NOJOChI cpeqHeH MHTE 
cMBHOCTH pu 2387 u 1876 cm™!, KoTOpble CBA3AaHBI, MO-BAMMOMY, C HaJIHUMe 
B KPHCTaJJIMYeCKOM COCTOAHHM BOJOPOAHbIX cBasei Tuna O—H...Br. O 
HeceHve 9THX Mosoc K cBA3imM H — Br, a 3HauuT uM COfsepxKaHHe B- TBepOH co 


nmosoch! 1582 cmt, xapaKTepHOH JIA CBOOOAHOrTO KeTOHA. 
Bee 9TH JaHHble yOeNTeJIbHO TOKa3bIBaIOT, UTO H3YYCHHAA COJIb TPOTO 
umMeeT cTpoeHue (IV) HM ABHeTCA COuIbIO HeEOeCH3OHAHOFO apoMaTHMuecKoro K 


(PCHHJIMMKJIONPONeHOH HM TPONOH MpOvCXoAUT MpMcoeqMHeHHe MpoOTOHa K Kaj 
OOHHJIbHOH rpymmec mepexoOM MocweqHeH B THPOKCHJIbHYy!IO H OOpas0BaHHe 
COOTBETCTBYIONleH HeOeHSOHTHOH apOMaTHM¥YeCKOH CHCTeMBI. ‘ 

Peakua 3Ta ABJineTCA OOPATHMOH, Ip PeHCTBHM Ha COJIM OCHOBaHH OOP 
3YIOTCH MCXOJHbIC KeTOHHI: , 


O + HBr 


CoHs 


Otmensienue HBr or couiei npovcxofuT B 3HAUHTebHOM cTeMmeHu Tak #| 
pH Me€HCTBMM pacTBopuTene;t. 
B. W.-K, CHeKTpax pacTBOpoB come B XMOpodopMe, AHOKCaHe, HATPOMeTak 


) 


M Ap. NOABAIOTCH MOMIOCbI, XAPAKTepHble IA MCXOMHBIX KeTOHOB (1855 — 
1621 cm™! B pacrBopax OpomucToro AMeHUOKCHLMKAONponenHMA U 1582cM 
B pacTBOpax OpoMHcTOrO OKCHTpONHHA), OLHAKO MHTCHCMBHOCTb 3THX MOU 
H€CKOJIbKO HWKe, YM B CaMMX KeTOHAX. 

OueBuHO, uTO craOusbHOCTb TaKMX Covell XapakTepHsyeT TeHJeHIMIO pal 
CMATPHBaeMBIX KeTOHOB K MepeXOfy OT “aCTHUHO JeOKAIM30BaHHOH CHCTeM| 
N-9JIEKTPOHOB B WMKJIe K NOHO AeOKaIM3allMH -3JIEKTPOHOB C OOpasoBaHHe 
APOMATHYeCKOH CHCTeMbI B COJIAX. 
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4 
ye 7 
uv 


- 
“Hann ObIM W3MepeHbI KOHCTAHTLI HeCTOMKOCTH UccyeqyeMbIX COseH B 
fopocpopMe C MOMOULbIO aHHbIX MO MHTerpaJIbHOM MHTeHCHBHOCTH KapOoHWJIb- 
SIX TOIOC B pacTBOPax KeTOHOB Hi UX cose. MuTerpasbuble WHTCHCHBHOCTH Kap- 
JHHJIDHLIX MO/1OC AUeHHIMMK ION pOneHOHA H TPOMOHA B pacTBop ax xslopotopma, 
9 HallluM U3MepeHHsAM, paBubl 5,9- 104 Momp-7?-cm~* u 3,5: 10* MOJIb: st 4-cM ?, 
“WHTCHCMBHOCTH KapOOHHJIbHOM MOJIOCbI B CMeKTpax Cosel STHX KeTOHOB B 
xX 2Ke PacTBoOpax (IIpu KOHWeHTpaluu—~10-° MovIb- 17!) papupt 5,0-10* u 
6-104momb-1-1-cm~® cooTBercTBeHHO. Orciola KoHcTaHTa HeECTOMKOCTH Is 
DOMUCTOFO AMPeHHJOKCHIMKJONPONeHHJINA PaBHa 7,5-10-2 u as Opomuctoro 
KcuTponusua 1,8-10-°. 


15 ae 


Puce. 1. W.-K. cmeKTpH: 2uenHNHKNONponeHona (1), Opo- 

MucToro ~MbeHusoKcHIMKAoMponenuina (2), Tponona (3), 

6pomuctoro oxcuTponniusa (4). 1, 2, 4 — KpHcTasIHyecKoe 
cocTosHHe, 3 — %KXUKOCTh 


Takum 06pa30M, Tponon oOsaslaeT HecKOubKO Oonbielt TeHJeHWMel K OOpa- 
BOBAHMIO MOJHOCTLIO ApOMATHYECKOH CHCTeMbI CBAZeEH, YeM ANPeHHINMKIONpO- 


MeHOH. 
VMucrutyT XHMHH TIpHpOfHEIX CoeqMHeHHH Tlocrynuso 
Axajemuu HaykK CCCP 10 XII 1960 


VuctutyT siemenToopraHnyeckHx coeqHHeHult 
Axajlemuu HayK CCCP 
WHMTMPOBAHHASA JIATEPATYPA 

| 111. Tlocon, Xumua Tpononos u TpomOAOHOB, VJI, 1956; Chem. Rev., 55, 9 (1955). 
2iM. E. Boapnun, 10. 0. Kopemxos, J. H. Kypcano B, Usps. AH Cece: 
IOXH, 1959, 560; )KOX, 30, 2877 (1960). °%B. E. 3alines, 10. H. Weuuxkep, 
1O. I. Kopem x os, J[AH, 186, Ned (1961); XIII copemanne no cnexTpockonHn, TesHcbt 20- 
iKnanon, 58 (1960). 410. T. BopogzpKo,. A. K. Cupku ds, JIAH, 1384, 127 (1960). 
e W.G. Fateley, E.R. Lippincott, J. Am. Chem. Soc., 77, 249 (1955). 
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Jloxaaynm Akayemun Hayr CCCP 
1961. Tom 139, Ne 5 


B. B. SEJIEHWOB 


MAPHATHASA BOCHPHHMUKBOCTb BHYTPHKOMITJIEKCHbIX 
COERMHEHWM BAHAJWJIA C TPHXEHTATHbIMH JIMTAHXAMH 


(ITpedcmaeaeno akademuxom B. H. Cnuyonoim 3 IIT 1961) 


MaruHuTHple JaHHble JJId BHYTPHKOMMVJICKCHBIX COeMHEHHM BaHalWia BeCbMa| 
orpanwyenpi (1-5) B cHsTy TOrO 4TO, He3aBHCHMO OT CTepeOXHMHA KOMMJeKCa,| 
MaCHUTHBIli MOMeHT OKasbIBaeTca OH3KHM BeuuuHe | ,73p, g, MOCKOJbKY B OCHOB=! 
HOM cocTosHuH "Ds, YeTHIPeEXBaJICHTHbIM BaHayui WMeeT OHH HeciapeHHbli} 
3JIeKTpOH. JlelicTBHTeIbHO, paHee ObINIO MOKa3aHO, UTO BHYTPHKOMIIJIeKCHBIE) 
COe@IMHEHHA BaHalqusa c ONMeHTaTHDIMH WHdpdpoBbIMM OCHOBaHHSIMM UMEIOT! 
MarHUTHbI€ MOMCHTHI, OUCHb OJIH3KHe TOJIbKO CIMHOBOM BeJIMYHHE AA OAHOFO) 
HecllapeHHoro aeKTpona. Ilpeqnonaraetca, YTO OHM HMeIOT CTPyKTypy KBaspaT- 
HOH MMpamuybl d®sp” c KuCJIOpOAOM HOHA BaHausia B BepiuinHe (°). 

Hekotopble OTKJIOHCHHA OT TEOPeTHYCCKON BEIMUHHEI psp OOYCIOBJICHbI He-) 
NOJIHBIM TloralieHveM OpONTaJbHOK cocTaBJAIOMleH, KOTOpad B KOHe€4HOM UTOre 
3aBHCHT OT IIPHpoOsbl NHraHOB. ! 

V3yyenve BHYTPHKOMIVJIEKCHBIX COCIMHECHHH BaHaMsla MpescTaBsAeT TaKmKe 
HMHTepec C TOUKH 3peHHA BbIABHHYyTOrO HeAaBHO I. B. Bokuem (°) npesnoso*KeHus 
O BbIJeJIeHHH B OCOOyIO rpynliy KOMIWI€KCOB, B KOTOPBIX pOJlb al eHOB urpaeT 
OTJeJIbHbIN ATOM KUCMOpOa HIM az0Ta. HanMane pasHbixX THIOB CBA3eH OOYCJIOB- 
JIMBaeT TOT MakT, TO YHCJIO HTAaHAOB AIA AHHOTO WeHTPaJIbHOrO aTOMa MOMKeT 
ObITb Tepe€MeHHBIM. : 

Panee HaMM ObIIO MOKa3aHO, UTO BHYTPHKOMIVJIeKCHbIe COCAMHEHHA ypaHuua, 
ABJIAIOULMECA B STOM CMbICJI€ aHaJIOTaMM KOMIWI€KCOB BaHaMsa, MOCKOJIbKY , 
OHH TakxKe COJepKaT PasHble THIMbI CBASeH, OOPasylOT B 3aBHCHMOCTH OT TIpH- 
POAbI JIMTaHOB CoeMHEHHA, B KOTOPbIX ypaH (VI) uMeeT nepeMeHHOe KOOpsM-— 
HalMOHHOe 4HCNO oT 6 Jo 8 (7). U3 mmTepatypbI U3BeCTHO, TO 3TOM 2Ke OCObeH- | 
HOCTHIO OO/aaioT H COeAHHEHHA Banana. Tak, Obl0 NOKa3aHO, UTO OKCHXH- 
HOJIMHAaT BaHalMJia IPHCOeAMHAeT MOWeKYJY NMPHAWHa, JONOMHAA KOOpANHA- 
IMOHHOe YHCO YeTbIPeXBaJIeHTHOrO BaHalua fo 6 (3). ; 


| 
| 


Ham npeycTapyuiocb BO3MOXKHBIM HOJY4UTb COC#MHHeEHUA BaHalusa Cc KO- 
OPAMHaIMOHHbIM YHCJIOM MeHbule 5, MCHOb3SyA AIA 3TOFO TpHeHTaTHble JIM- 
TaHIbl, HalpHMep caJIMiMam-o-oKcHaHunHH. LudpoBple ocHoBaHuaA THMa Ca- 
JIMMM1aJl-O-OKCHAHHJIMHa OOJlaaioT TO OCOOeCHHOCTbIO, YTO HMeIOT Be OKCH-— 
TPYNMbl, PacioJIO*KeHHble TAKUM OOPa3OM OTHOCHTEIbHO a30MeTHHOBOH Fpynnyl, 
“TO TPH 3aMeHe aTOMOB BOAOpOa Ha BYXBaJICHTHLIM KATHOH, HallpHMep BaHa- 
AUN, OOpasyeTcA BeCcbMa ycTOMUMBOe BHYTPHKOMMseKCHOe CoeqMHeHHe, coyep- 
2Kalee OMMH MIATH- WM OAMH IWeCTHUICHHBIM WLHKJIbI. 


OH HO. ~ O | 
20 f 

CH=N yo == CH==N + 2H ¥ . 

B/ R 
‘ 


Banajuit (IV), umes snecb anomampnoe KOOPAHHAIkHOHHOe YHCIO, MOAOCHO 
APYTHM TlepeXOHbIM 9JIeMeHTaM, B YaCTHOCTH Mel (8,°), qomKeH OOaqaTb 
H€KOTOPBIMH OCOGeHHOCTAMH B CBOLICTBaxX TO CpaBHeHHIO C COe@IMHEHHAMH, B 
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: 
A 


KOTOPbIX eFO KOOPAMHALMOHHOe YACIIO PaBHO 5 u 6. Mbt mpeqnosomusn, 4TO 
9TH BHYTPUKOMMJICKCHbIe COCAMHEHHA BaHaAMla JOJKHBI o6aatTb AHOMAJIbHO 
HU3KOM MapaMarHHTHOK BOCIIPHHMYMBOCTHW. JleficTBuTesIbHO, H3yyeHHe Mar- 
{THOM BOCIPMMMUMBOCTH Ip KOMHATHOM TemmepaType CHHTE3HPOBaHHbIX HaMH 
BHYTPUKOMIWIEKCHHIX COeMHEHHH BaHasusla NOKa3ao, Kak BULHO u3 Tad. |, 
ITO OHH UMeroT 9PbeKTHBHbIe MarHHTHbIe MOMCHTI SHAYHTEBHO HK TOJbKO 
cHHHOBOH BEJIMUMHbI JIA OJHOrO SJIeKTpOHa. 

AHOMaJIbHBIe MAarHUTHbIe CBOMCTBa BHYTPHKOMIIJICKCHBIX coeHHeHHi Ba- 
Hausa C TPHJeHTaTHbIMM MranaMa OObACHAIOTCA, MO-BHAMMOMY, o6p a30Ba- 
HHeM CBA3H MeTaJIJI — MeTAJIJ. 


Tabauna 1 

CoequHenue 5 Be | Xp 108 | Xyon 10° Padd YE 
Ca uivvJlaJi-0-OKCHaHHJIKHaT BaHajH- 291 Tes 652 24: 
» da (CisHgNOz) VO 
5-xXJIOp-Ca IMI Ja JI-0-OKCHAHUAMHAT 294 1,92 793 1,33 
_ BaHafusa (CygHgNO2Cl) VO 
5. 6poM-caIMUMs1a 1-0-OKCHaHMJIMHAaT 292 2,00 914 con 

BaHaguada (Cy3HgNO2Br) VO 


BosuuKkarolad M@EkKLy aTOMaMu BaHaquA 6-CBASb OCYIMeCTBIAeTCA B Pesy.1b- 
Tate UACTHUHOTO NepeKpbiBanua OGaKOB ABYX d-3IeKTPOHOB, MPMHaATexanly x 
pa3HbIM aTOMaM BaHajus. 

S70 MpuBOAUT K YaCTHYHOMY CMapMBaHHIO SICKTPOHOB, a, culeOBaTeJIbHO, 
UK yMeHbINeHuto SipeKTHBHOTO MarHHTHOTO MOMCHTa. Ha6rogjaemoe HeEKOTOpoe 
ypenuyenve appeKTHBHOrO MarHHTHOTO MOMCHTa quia 5-xXJop-caiMyuas-o- 
OKCHaHHIMHATA BanaMA (top = 1,32 wg) H 5-OpoM-caJIMIMJaJl-0-OKCHaHHIH- 
Hata (tegp— 1,40 ps) 0 CpaBHeHHIO ©¢ Ca JIMILH J1a JI-O-OKCHaHH JIMHATOM 
Bavalusa (poem = 1,19 ps) OObACHHeTCA, NO-BUAHMOMY, BJIMAHHeM aTO- 
MoB XJlopa 4 OpoMa. SameleHue BoJoOpoga Ha XJOP H 6poM yBeJIMuMBaeT pasMe- 
PbI MOJIEKYJIbI BHYTPHKOMMEKCHOTO COCAMHEHUA, a STO B CBOIO O¥epesb IpHBO- 
ut K HeKOTOpomy yAIMHeHuI0 b-cBi3H V — V 4, CileqOBaTeIbHO, K NOBbILICHHIO 
apaMarHeTH3Ma BCJeACTBHe YMeHbIeHHA OOMeHHOFO B3aHMOeHCTBHA. 


Ilocrymusto 


Mockosckuit cbusHKO-TexHHueckHit 
28 II 1961 


HHCTHTYT 
IHTHPOBAHHAA JMTEPATYPA 


1A.K. Mikherjee,P. Ray, J.Indian. Chem. Soc., 32, 505 (1955). 7 H.-J. Bie- 
big, Eab ayer, Lieb. Ann. Chem., 580, 135 (1953). PPilede) Bee lig. Ey Bal yes 
Lieb. Ann. Chem., 584, 96 (1953). *E. Bayer, H-jy Buieli gg (K.H. Haysses, 
Lieb. Ann. Chem., 584, 116 (1953). ° B. B. Senenunos, HW. A. Casuy, B. i. Cu 4u- 
ustu, JAH, 122, 80 (1958). °T. B. Boxu ii, KKypH. cTpyKTypH. XHM., I, 72 (1960). 
ou Besstenenuos, M.A. Caspuy, Bowe (Cir min Hn; AH, 130, 549 (1960). 
8M. Kushita, Y. Muto, M. Kubo, Adstrat J) Chem. 11,°309 (1958)" Yo ue 


to, Bull. Chem. Soc. Japan, 33, 1242 (1960). 
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Jloxnann Anrangemunu Hayrk CCCP 
1961. Tom 139, Ne 5 


r. X. KAMAH, E. H. KJIABYHOBCKHH, tO. ©. FATHJIOB u Lf. C. XONAKOB 


PASHEJIEHHE “ETBEPTHUHbIX APCOHHEBbIX COEAMHEHUMA 
HA OHNTHYECKHE AHTHNOAbI NYTEM ACHMMETPHUECKON 
AJICOPBILMH HA MPHPOAHbIX AMCCHMMETPHUECKHX 
AJCOPBEHTAX 


(IIpedcmaeaenxo axademuxom B. A. Ap6ysoeeim 21 IIT 1961) 


O6bIUHO pa3eeHHe HECHMMCTPHYHBIX OHHEBBIX COC#AMHEHHH Ha OMTHYeCKHE 
AHTHIOJbI MPOBOLMOCb KIaCCHUCCKHM MeTOJOM (1~), 3aKJOUAIOWIMMCA B HCIOJIb- 
30BaHHM KaKOro-sIH60 ONTHYeCKH AKTHBHOTO peaKTHBa c OOpa30BaHHeM jMa- 
CTepeOW3OMepOB, MOCJeLyIOULMM paspyleHHeM MX H BbIJeeHHeM ONTHYeCCKH 
AKTHBHOFO BeIeCTBa, MOMBepraBllerocA pa3seJIeHHIO IO CxXeMe: 


— Iide > li + de 
1ydy => dy — ’ 
— dide— dz + de 


rie lidi— uccmeqyembii pauemaT, dz— onTuyecKH aKTHBHBIH peakTuB, lid, u 
dide— mapa QuacTepeousomepos, |i wu d,— OMnTH4ecKHe H380MepbI uCcIeyemoro 
BeIIeCTBA. 

Hanuuue B 9TOM MeTOe TPeX TMOCMEMOBATEIbHbIX ONepalnh: OOpasoBaHHe 
Mapbl JMacTepeOv3OMepoB, pa3seeHHe STOM Napbl, paspyWieHwe 4HCTOrO JHa- 
cTepeou30Mepa — JlelaeT erO TpyOeCMKHM H Maso 9PeKTHBHBIM, OCOOeHHO, B 
calyuae MOXOM KpUCTaJIH3aluH HaCTepeOH3OMepoB WIM MaslOH yCTOM4YHBOCTH 
ONTHYeCKH AKTHBHBIX M30MepoB. IlocmeqHHM, BeEPOATHO, MOKHO OOBACHHTD ° 
HeyauH MEOPOUNCJICHHBIX HCCesOBaTeeH pH pasesIeHHH palleMaToBs. 

B faHHol pa6ote pa3sfeseHve YeTBEPTHUHLIX APCOHHEBbIX COeHHEHHH Ipo- 
BOAHJIOCb IYTeEM ACHMMeTPHYecKOH acopOuHH Ha MpupoOsHbEIX MHCCHMMeTpH- 
yeCKHX ajicopOeutax (°~"). H3yuanocb pa3femeHwve OpomMucToro 93THJI-H- | 
aMUNIeHHJIOCH3HapCOHHA, MpoBeweHHoe paxee (*) mo ONHCaHHOM BbillIe Cxeme, 
Ain KoTOporo 6nI0 Haligeno [a]? = + 16,5°. ! 

TlostoMy ObWIo HHTepecHO C OHOM CTOPOHbI HCNOJIb30BaTb HOBbIM MeTOI 
WIA pasfeseHHA HeECHMMETPHUHBIX APCOHHeBLIX COeAMHEHHH, a C ApyroH — 
NOJTBEPAUTb paHee NMOJYYeHHBIe pe3syJIbTATHI. 

OnbITHI 110 pasfeseHviIo palleMu4yecKkoH CMecH OpoMuUcTOrO 3THII-H-aMu- 
(peHHJIOCH3HapCOHHA Ha KOJIOHKe, HanOJIHEHHOM MpaBOBpalllaioluluM I1be30- 
KBaplleM, MOJIYYCHHBIM BHOpONOMOJIOM B Boe (AMaMeTp KoOOHKU 0,9 cm; 
BLICOTa ajcop6enta 23 cm, Bec 8,5 Yr, yelbHasd nmoBepxHocTb 28,1 m?/r 
peHTreHorpaduyeckn 70% KpHcTasmMyeckOn (asbl), NPOBOAMIHCh CeLyIOulNM 
o6pasom: pacrzop, 0,5 r BemjecTBa B | Ma aOc. cnupTa, MOMellasica B KOJIOH- 
KY MH 9dJIOMpOBaIcaA xXJOpodmopmom. C MOABJICHHEM MBIbAKa B 3uOaTe (Ka- 
WeCTBEHHBI€ peakIMH Ha MbBIIIbAK) OTOMpamvcb cdbpakuMu m0 7 MA KaxkKyas. 
B Tperbeli (bpakiuu Obi0 HalijeHO, YTO pacTBOp OOvIafaeT ONTHUECKOM AKTHBHO- 
CTbIO, W3MepeHwe KOTOpoH# noKasano: lal} = +22,1° (ap= +0,24°, J = 
=1,9). Bpijenutb neppili M30Mep B JaHHOM cayaae He yfaviocb. , 

C WeuIblo BLINeeHHA JeBOTO M3OMepa ObIIH MpPOBeJeHEI ONBITLI Ha KOJIOHKe 
C JI€CBbIM KBapleM (vaMeTp KOIOHKH 0,9 cM; BICOTa afcop6enta 17 cm, Bec 
KBaplla 6,57, yeswbHai noBepxuocTb 15,4 m2). Uepes KosoHKy nponycKasca 
pactBop 0,3 r Opomuctoro sTHJI-A-aMudenniGeHsuiapcoHua B 1 Ma a6c, 
CMupTa, 9JIOHpyembi XJOpodopMom. 
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Tperba cbpakuma, C HamMuveM MbIllIbaka B pacTBope, Oblla aKTHBHOH HM 
fena: lal = —19,56° (ap = —0,09°, 7 = 1,9). 


TaOauna 1 


CoequHenne Kouwuy. Komuy. 20 20 Aauna 
BellecTBa, pacTBopH- “D) [2] p> TpyOKu, 
ie Tea, MJ rpag. rpag. mM 
CoH; ea on] 9 c 
leu, >A sent] Br 0,0402 7 50, 4am =200), 40 1,9 
0 ,0490 7 —0,09 —19,56 1,9 


“Jianee, 43 pacCMOTpeHUA 3aBHCUMOCTH KOHIeHTP alu UCCJIeLyeMoro pacTBO- 
a(puc. 1) mp padote cd-u J-KBapteM OT KOMMUeCTBa OTOOPaHHEIX (pak, 
WeH pocT HM YOblilb KOHIeHTPanHu af 
MHOrO H3 H30MePOB H MocTOAHHOe 3Ha- i Me a 
eHve KOHIIEHTPalluu anTuMosa. Cieyo- 
ATeJIbHO HEBO3MOXKHOCTb BbIJeICHHA 
OOHX H3OMepoB mp padoTe Kak d-, 
ak u /-KBaplleM OOBACHAeTCA CJIMUIKOM 
]OIbINOH  aCOPOMMOHHOH eMKOCTHIO 
(KTHBHOTO KBaplla MO OTHOUIeCHHIO K 
LHOMY H3 H3OMepoOB. 

-PacecmoTpeHve 3aBHCHMOCTH YeJIbHO- Puc. 4 
‘0 BpallleHHA pacTBopa OT KOWMYeCTBAa . 

TOOpaHHEIX (bpakuuui mpu padote c d- u I- nee C BbIJeJIGHHeM, COOTBeT- 
TBEHHO, u30MepoB c [aly = +22,10° u lal = —19,56° (npu HesHaunTerb- 
[OM aOCOJIOTHOM pacXxOxKJeHHH paBHOM 2,5), yOexaeT Hac B TOM, 4TO IIpH OT- 

CYTCTBHH OOJIbIIOK usOupatesbHOli 


ge fers ajlcopOlMM KBaplla K OfHOMy 43 

Q2 a H30MEpOB, MbI MOJYy4HJIH Obl 06a H30- 
4 o ° 

piga. Mepa C OMHAKOBOM ONTHUeCKOM aK- 


/ —— \ O6nacms ee. THBHOCTbIO (Puc. 2). 

pane Ar a Ilpu mpopesenun pa3yenenna 
pallemuyecKoH cMecH OpomucToro 
3THJI-H-aMUJIPeHHJIOCHSHJIapCOHHA 
Ha KOJIOHKe C JIaKTO3OM JOCTOBepHbIX 
pesysIbTaTOB TosyyeHo He ObWIO. 


56 MA 


02 Nee : 
Il-x6apy pact CyellyeT OTMCTHTb, YTO H WpaBbld UM 
leBbI M3OMepbl OpomucToro jeTHI- 
ie. 2 H-aMUJIPeCHHIOCH3MapCOHHA, passe- 


JIQHHbIe HA KOJIOHKe C OMTHYeCKH 

aKTHBHBIM KBaplleM, wepes sac NepexosMH B pallemar. 
TakuM o6pasom, [Wid pasteeHMA palleMaTOB WeTBePpTH4HbIX APCOHHEBbIX 
‘OCNMHEHHM UCMOJIb30BaH MeTOA ACHMMeTPH4eCKOH acopOmuH Ha MpHpOMHbIX 
IMCHMMeTpHuecKuXx afcopOeHTax, C MOMOLIbIO KOTOPOrO BIepBbIe BbILeeH 


TeBbiii usomep c [alp = — 19,56°. 


VWuctTuTyT opranHuecKoH XHMHH Tloctynn.i0 
Axajlemuu HayK CCCP 9 III 195: 
r. KasaHb 


ViuctutyT opranuueckoiti xumuu um. H. J]. 3emuncKkoro 
Axkaflemuu HayK CCCP 


UMTHPOBAHHAA JIMTEPATYPA 


LE Wi eeesOupres S.J. Peachey, J. Chem. Soc., 75, 1127 (1899); 79, 828 (1901). 
pri: at Jones, Proc. Cambr. Phil. Soc., 12, 466 (1904) ®Meisenheimer, 
Zichtenstadt, Ber., 44, 356 (1911). 47. X. Kamaid, )KOX, 4, 184 (1934). 
iid. Karagounis, Helv. chem. acta, 32, 1840 (1949). °G. Di -Modica,E.Ange- 
let ti, Atti Accad. Sci., Torino, Cl. Pe fis. mat. nat., 87, 164 (19521953); P)K Xum, 1956, 
71826, Ricerca Sei, PBs "715 (1952); 2 1018 (1953); Chem. Abstr., 47, 6918 (1953). 
PE. Ui. Kna6yHOBCKHH, fete aclecienk cuutes, M., 1960; TAH, 78, Ne 3, 485 
(1951); Yen. xum., 27, 949 (1958). SUI KC Ala ari, 10. &. Tatuso B, JTAH, 138, 
Me 1 (1961); ° ic Xogaxkos, II. A. PeoOuunep, JAH, 181, Ne 6, 1316 (1960). 
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Jlokuann Arkanwemun nayr CCCP 
1961. Tom 139, Ne 5 


P. B. KYYEP uw C. JI. KASBMHH 


0 MEXAHH3ME OBPA30BAHHA KAPBOHMJIbHbIX COEQMHEHHH | 
W KHCJIOT MPH IMYJIKCHOHHOM OKHCJIEHHH | 
H3ONPOMNMJIBEH3OJIA 


(ITpedcmaeazenno axademuxom B. H. Koxdpameesoim 18 I 1961) 


KapOoHHJIbHbIe COCIMHEHHA, BOSHHKAIOM[He B XOJ€ OKHCJIeCHHA YrseBolo4 
pOMOB HM SABJAIONLMeCH MpOLyKTaMM jaJIbHeliwiero NpeBpalleHHaA mepekuceH 
(HIM M@PeKHCHBIX PasuKasoB), B OOJIbINMHCTBE CJly4aeB OOpa3yloTcA no panu4 
KaJIbHOMyY MexaHu3my (', 3). KeToHbl HM, B OCOOCHHOCTH aJIbyerHuabl, BeCbMd 
PeaKUMOHHOCHOCOOHbIe COCAMHEHHA H NOITOMY JIErKO BOBJIEKaIOTCA B WenHy! 
peaKIlHIo, aBad HOBbI€ BelleCTBa C HOBLIMH (yHKUMAMH. B uacTHocTH, 06pa30-4 
BaHHe KHCJIOT, cormiacHo cxeme Puxe (*), MpOMCXOANT MyTeM OKHCJICHHA KETOHOB 


AO a.-KeTOrHAponepekucelt C MOCJIETYIOULUM PaciaylOM HX Ha KHCJIOTY MW avberuy: 


OH H 

R’—CCH;—R" -» R’—CCHR"” + RCE + RYE 
| ll | O O 
O O OOH 

Pacna -KeToruspomepekuceli MO MpHBeeHHOH CXeMe, KaK H3BeCTHO, 
KaTaJIM3MpyetTca KHCIOTaMH (°). STO OOCTOATebCTBO, OUCBHAHO, NpHyWHa TOTO, 
4TO KeTOrH{ponepekucH He Obl OOHa 
PYXeHbI Cpe MpOLyKTOB OKUCJIEHHA yr- 
seBpoqopogos. Ilyth uepes urugporepe-| 
Kucu (©) — BTOpol BO3MOXKHBIM MeXaHH3M 
oOpa30BaHHA KUCJIOT. 

IIpu u3yueHuv OKMCJIeHHA M30MponHs- 
OeH30J1a METOJIOM HHTHOMPOBaHHA MBI CTOJI- 
KHYJIMCb C HOBbIM HHTepeCHbIM ABJIEHHeEM: 
IIpH BBeweHuH fB-HadpToma cKOpocTb o6pa- 
30BaHHA KapOOHWJIbHbIX COeHHEHHH 4H) 
KUCJIOT He TOJIbKO He YMeHbilaeTcA, HO 
CKa4¥KOOOpa3sHO BOSpacTaeT. STO, KaK HaM 


MONb/f 


0 2 4 6 yar KaXKeTCA, IpOJIMBaeT HeKOTOPbI CBeT Ha 
Me€XaHH3M OOpa30BaHHA KapOOHHJIbHbIxX 
Pre, 1. Kunernueckne KPHBbIe HaKOM- cCOeXHHeEHHH UH KHCJIOT pW OKMCIeHHH 
ICHHA MepeKHcell TIpH OKHCeHHH :H30- B 
mponHi6enso1a. 1, 2—0,15 moab/n, 3— yTEBOROD One: 
0,30 monb/n. Crpenkamu yKasaH MoMeHT OMY JIbCHOHHOe OKHCJIeHHe H30MponHd- | 
BBeeHHA HHrHOuTopa OeH301a BeJIOCb NipH COOTHOMeHHH (pas 


1: | (Bogquaa asa 0,1 N pactBop yrae- 
. KMCJIOrO HaTpHA) B CTaJIbHOM TepMOCTA- | 
| "POBAHHOM aBTOKJIaBe pu JaBieHHun 10 atm. u 105°. Tlo xogy mpomecca ort- | 
OHPaJIHCb MIpOObl, B KOTOPBIX MepeKMCH ONpPeleIATHCh HOMOMeTPHYeCKH, Kap- 
COHMJDHBIE COCNMHEHHA MO THAPOKCHaMMHOBOMY MeTOY, KHCJIOTEI THTPOBa-— 
NHeM ORHOH thaspl. Tio xogy peakuMu BBOUICA MHTHOuTOp — B-Hadron. 
IIpx BBeqenun B PpeaKIMOHHy!0 Maccy MHrHOuTOpa HakomweHve cyMMap- 
Noro KOMM4ecTBa NepekHceli He TOAbKO MpeKpalllaeTca, HO MX KOHIMeHTparMa | 
NOHMKaeTca (puc. 1), uTo yKa3plBaeT Ha IemHoli XapakTep HX oOpasoBanHa, | 


4 TakKoKe Ha MOJICKYJIAPHbIH Mex aHH3M PacCxXOMOBaHHA MepeKWCHbIX COCHHEHHH. | 
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KuneTayeckue KPHBbI€ HAKOMJeCHHA KapOOHHJIbHbIX COeAMHEHHH MpecTaBJeHbI 
wa pwc. 2. M3 HaOmojaemoro tbakTa ycKopeHua peaKUMu pH BBeLeHHM MHTH- 
SuTOPa OHOSHAYHO CleLyer, YTO OGpasoBaHue KaPOOHUJIbHbIX COCIMHEHHI B 
TOM CJIy4ae MPOHCXOAUNT MO MOJIEKYJIAPHOMY MeXaHW3My, a pacxofoBaHHe 10 
DawuKaJIbHOMy wWenHomy. Ilocne okonuaHuA NepHosa TOPMOKeHuA HAdMHAaeTCA 
MHTCHCHBHOe pacXOJOBaHve KapOOHHJIbHbIX COeMHeHHM. 

_ Ha kwHeTvyecKoit KpHBoH OOpasoBaHHA KUCNOT TakxKe HaOMOaeTCA U3JIOM, 
HO HECKOJIbKO HHOTO xapakTepa (puc. 3). [locme BBeqeHuA HHTMOUTOPAa KOHIIeH- 
[pallu KUCJIOT pe3sKO Bospac- 
TaeT JO HE€KOTOPOK BeJIMUHHE!, 
B \aJIbHeHIIeM OCTaBadcb Il0- 


TaOmuna 1 


ea 5 = IT ay6una CyM. NOBBII. 
STOAHHOM. Takaa KapTHHa MO evouna Sol ACrr. Kapoounaos | yn an 
KeT ObITb CIEACTBHeEM OOPa30- = Cpq, Moab/a| Moun/n a ae ro 


BaHHA KHCJIOT W383 KeTOrHApo- 
nepekuce. Muru6utop TopMo- 
BHT IelHbIe Mpomecchl 06paso- 0,3 0,25 0,24 4,04 
BaHuA KeTOTHApoMepeKkuceh, B 0,8 0,34 0,33 1,03 
pesyIbTaTeé wero HaKkorseHue 1,2 143 0,425 1,04 
KMCJIOT HeT TO NOMHOTO H3- 

DacXOMOBaHUA KeTOrMApotepeKucH, Moce Yero OcTaHaB/JMBaeTcaA. IIpu 
BEIXOle PeaKILMH 3 MepHosa TOPMOXAeHUA BHOBb HauvHaeTcA oOOpas0BaHHe 
KeTOrMAporepeKvicn M pacmay ee c OOPasOBaHHeM KUCJIOT, a TAKMKe PacxoMoBa- 
que KHCOT To WemHOMy MexaHuaMy. IlockoubKy BHa¥ase KOHIeHTpalluA KeTO- 
PHf~ponmepekucu HeOOMbIaA, STH MpoOleccbl KOMI€HCHpyloT pyr Apyra, uTo 
ApHBOAMT K MOCTOAHCTBY KOHIeHTpallH KHCJIOT B CHCTeMe Ha MpOTAKeHUM 
SOuIbIIeM, eM flepHO TOPMOwKeHHA. 

Cormacuo cxeme Puxe, npv paciiage KeTorusponepekucel (1a U pH pacmaze 
\urvponepekucel) KapOOHUJ H KHCOTA COpasyIOICA B SKBUBAJICHTHBIX KOJIH- 
gecTBax. B calyyae OKHCNeHUA MZOMpoMMsIGeH30Ia KOMMYECTBO KapOOHHJIbHbIX 
SOCMHCHHH, OOPASYIONLUXCA BIepHOL TOPMOKeHHA PeaKIUMH, B HECKOJbKO pa3 
JObIe KONMYeCTBA OOpasylolNxcaA KUCMOT. EcTecTBeHHO JONYCTHTb, YTO NYTb 
DOpasoBaHUA KapOOHWJIbHEIX COeMHeHMM MPH CAMHMYHOM akTe paciiaya KeTO- 
“WIponepeKHCH Ha KHCAOTY MH aJlbMeruy He ABNACTCA CMHCTBCHHEIM. BrowHe 
BO3MO%KHO, UTO OOpasoBanNe KapOOHHJIbHBIX COCAMHEHMM HW KUCJIOT MpoTeKaeT 
TO cwekyiouleMy MexaHHsMy pacmaja KeTOrMAponepeKucH, o6pasyroulenca 
IpH OKMCJeHHH alleTodeHOHa: 


on 
(=) 


0 
4CoHsC€ + HCOH 
. OH 

C,H; —CO—CH,OOHC 


JOpasoBaHHe (PeHHJIFIMOKCaA MO MyTH (2) BmowHe BO3MOx%KHO. MertuaranoK- 
‘aulb, Hallpumep, OOpa3yercad IpM OKMCeHMM alleTOHa, KaK Ha 9TO yKa3aHO 
3 paOote E. T. Jlenucoxa (’). 

BTopbIM BO3MOKHBIM HyTeM OOpasoBaHusA KapOOHHJIbDHBIX COCAMHEHHH CJIy- 
KUT, MO-BHJHMOMY, MOJI€KYIApHbIM pactial THAponepekKucw KyMova: 


3 of << 
© ,Hk¢-00H cH, y 2 CH. COCH A, 
| 
CH, C5 cH, + CH,OH 


Jina nomtBepxKeHUA H3102%KeHHOTO WeMecooOpasHo CoMmOCcTaBUTb Pacxofo- 
BaHHe Tukpomepekvce B NepHo, TOPMOKeHHA C CYMMaPHBIM o6pa30BaHHem 
KapOOHWMbHBIX COeIMHEHHIt HM KHCOT. COOTBeTCTBYION\Me AaHHble MPUBeACHbI 
3 Ta6n. 1. Mpl BUM, UTO KOMMUeCTBO OCOPasyIOINAXCA MPH TOPMOXKCHHH Peak- 
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IMM KapOOHVJIbHbIX COCIMHEHHM HM KHCIOT XOPOLIO COOTBeETCTBYeT KOJIMUeCTB 
MOJIEKYJAPHO pa3JIOMKUBIIMXCA THAponepeKucel. 
TakuM OOpa30M TIpH 9MYJIbCHOHHOM OKHCJICHHM M30IIponusOeH301a KHHe 
THYCCKH MPOABJIAeTCA MpOMeKyTOUHOeE CcOesHHeHHe (OUeBHHO, a-KeTOrTHApoO 
mepekucb C,H;COCH,OOH), o6pa3yromulee mp pa30x%KeHHH KMCJOTY HM Kap 
6oHHIbHoe coequHeHHve. IIpuH HHrHOupoBaHHu MpolleccoB OKHCJIeHHA, pote 


mons/f 
mMone/f 010 
04 
008 
. 


0 Z 4 6 vac. 
Puc. 2, Kuneruueckwe Kpuppie Ha- Puc. 3. KwneTHueckve KpHBbie Hakomue- 
KOIJICHHA KapOOHHJIbHBIX coeyHHeHHH HHA KHCJIOT IPH OKHCJICHHH H3OIIpOmmHu- 
MpH OKHCJeCHHH H30NponHiG6exu30Na. 6eH30a. Crpeikamu yKa3aHbI MOMECHTbI 
CTpetKaMH yKa3aHbI MOMCHTHI BBeLe- BBeeHHA HHFHOHTOpa 


HHA WHrHOuTOpa 


KaloulHxX B’ TOMOTeHHbIX CHCTe€MaX, PACCMOTPeHHOe ABJICEHHe MOMKET MU He Ha-| 
OOLaTbCA, TAK KaK OOpasoBanve KUCJIOT MO XOLY peaKWMM MPMBOAUT K CHJIb- 
HOMY CHMKCHHIO KOHIeCHTPalMM IpoMexKYTOUHOM KeTorusAponepekucun. B cay- 
Wae OKUCJICHHA B CaOOMeMOUHOK IMYJIbCHH, MPH NMOCTOAHHOM HeliTpannsalun 
KHCJIBIX TPOLYKTOB B BOJHON dbase (pH>7), KoHWeHTpallua KeTOTHAponepeKucn | 
MO2KET JOCTHFaTb 3HaYeHHH, (PHKCHP YeMbIX AHAIMTHYUECKH, UTO M OOYCMOBAMBAET | 
Ha Halll B3rviif, pacCMOTpeHHOe ABJIeHHe. 


JIbBOBCKHH TrocyapcTBeHHBIii yHuBepcuTeT Tlocrynuazo 
um. Mp. @panKo 13 [ 1961 
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Jloxrnangp Akagemunu nayrx CCCP 
2, 1961. Tom 139, Ne 5 


XHMHA 


10, A. OJIBNEKON, K. JI. MOMCEHUYK, axagemuk AH BCCP 
A. H. CEBUEHKO u H. i. 3ATBKOB 


1,1’-BHC-ALWJINEPOKCH-AHOWUKJIOTEKCH MEPEKHCH 


Ilpu gelictauu mepekucu Bosopoxa Ha WMKNorekcaHoH NoOwy4aeTcH Tak Ha- 
‘BbIBAeMaA «MepeKHCh IWMKIOTeKCaHOHAa», ABMAIOWLAACA MPOMBIMIIeHHBIM MpokyK- 
‘foM, WIMpOKO HCMOMbsyeMbIM B KayeCTBe MHMIMaTOpa NOMUMepusalMW M MBH- 
\uMaTopa Apyr¥x paquKabHbIx MpoueccoB. Ira TepeKMCb MpeACTaBAeT CMeCh 
THECKOJIBKUX THePpeKWCHBIX COCAMHeEHHM, Mpw4eM COOTHOWIeHHe UX H3MeHACTCHA 
‘8 3aBucuMocTu oT yculoBuit cuntesa. Ilo fanubim Kpure ('), OHa COCTOHT 43 
1, 1’- Guc-oKcen-yuuKoreKcun nepekucu (1), l-oKxcu-1’-razpomepokcu- MAK I0- 
‘rekcusl mepekucu (II) u 1,1’-Ouc-ruzpomepokcu-AUUMKJOreKCHJI-MepeKuCcH (III). 
JlonOHUTeMbHLIC JAHHbIe OTHOCHTEIbHO CHHTE3a, CTPOCHHA H cponcrs J, II, Ill 
yMetotca B padotax (2-4). 

_ WMimerrcs cpeqeHus MU OTHOCHTEJIbHO allWJIMpoBaHHuA I, II, III, npuusem noutu 
Bce OHM OTHOCATCA K auusmupoBaHuto II. Tak, feHcCTBHeM XJlOpaHruypuoB KuC- 
nor wa II] B npucyTcTBHH mupusquna nomyueHbt |, 1-Ouc-anM-WnKIOreKcH 
'TlepeKucH (?) Ce6H,.(OOCOR)2 (IV), rye R= CHa CeHs, o-ClCeHa 
n-BrCeHa, M -NO2CsHa, n-NO2CeHa. 

_ Kak noxasano zByma u3 uac, IV (npw R = CHs) c Oomee BRICOKMMM BEIXO- 
qaMu roslyuaerca qelicrsuem ua II yKcycHoro aHrufpufa B UpucyTCTBHH 6e3- 
BOJHOrO alleraTa HaTpus (°). 

OrnocuteibHo auumupopanusa I u II] ormeyeHo anu, 4TO I npu jeHcTBHH 
-xXopucToro GeH30NJa JaeT HeOOJbUIMe KOMMYECTBA NepeKucH 6eH30na, a III 
odpasyer 1,1’-6uc-6eH30nepoKCH-AMUMKOreKCHJI MepeKHCh (1). Hu Bbrxognt, 
‘HM CBOHCTBa MOcTIeqHero COCAMHeEHHA He YKa3bIBaloTcd. 

Ham Kazaulocb HHTepecHEIM HcclIeqoBaTb peakuun Mexyy II] u xmopanruy- 
(puaMu M AHP ApH amu KUCJIOT C MWe/IbIO M3YYCHHA BOSMOXAHOCTH CHHT€3A HOBOTO 
‘Kslacca Meps@upos. Mur ucceqoBaiu peakuuio III c xnopanruypuyamMu ykcyc- 
HOli, MPOMHOHOBOH, H-MacJIAMHOM, H-KalpHHOBOH uM XJIOPYKCYCHOH KUCJIOT B 
TIpHCyTCTBHM MMpHAMHA, a Takxe PeaKIWIO C YKCYCHBIM AaHTHAPHAOM B IPUCyT- 
CTBHH 6e3BOAHoro alletata HaTpuA. Peakuna uyeT Mo ciefyrouleH CxeMe: 


O 
Donon + He, - Do 0 + mH 
OOH HOO OOCR RCOO 
sees 

(V) 
I[pu 970m sprxogp 1,1'-Ouc-allMilepoKCH-JMUMKJIOreKcH tlepekuceli (V), 
cuutaa ua III], cocrapunu (B mpoweHtax) qua: 1,1’-Ouc-aleTHMepoKcn- TMNAKI0- 
rekcHul nWepekucu (Va), 78; 1, 1’-Ouc-npomMOHMsMepoKCH-AMUMKJIOreKCHI Me- 
pexucu (V6) 78; 1,1’-Ouc-GyrupusnepoKcH-quUMKJIOreKcH MepeKHCH (VB) 38; 
| 1’-Ouc-Kallpuuusanepokcu-zuuuKsorekcua mepexucu (Vr) 59; 1,1’-6uc-xuop- 
aleTHIMepOKCH-THUMKJOreKcH/l WepeKHCH (Va) 38. Butxog Va, nomy4ueHHoH 

JelicTBHeM YKCyCHoro aHruypuya, cocTaBusl 92% TeopeTHyecKOro. 
Bee mepekucu — TBep/ble KPHCTaJMYeCKNe BeLeCTBA CO CpaBHUTeJIbHO He- 
| BBICOKUMH TeMIlepaTypamu mWiaBseHus. OHM yCTOMUMBE! MpH XpaHeHHn. IIpu 
OUCH JJIMTeMbHOM XPaHe€HHM AKTHBHOCTb UX HECKOMbKO yOplBala. Tak, aKTHB- 
alsilal 


HocTb V6 yMeHblllusacb c 12,6 go 10,9 mpH xpaHeHHu B TeyeHHe Nosyrosa, ¢ 
aKTHBHOCTb VB — c 11,5 yo 10,4 3a ueTbipe Mecama. Bce moulyyeHHbie MepeKuc4 
HbIe COCMHeHUA, KpoMe VI, 4YBCTBHTeJIbHbI K TPeHHIO M yapy; B3pPbIBaIOT pH 
3TOM C G6OuIbIIOH CHO. OHH XOpOIIO PpaCTBOPHMbI B OeHsONe, YeTbIPeXXJOPH 
CTOM yrslepoyle, HECKOJIbKO Xy2Ke B CIIMpTe. | 
Tina Va — Va, a Taxxe nua II] u IV (tpn R = CHs) * Oban nomyueHby 
MHpakpacuble CieKTpbI B OO/IacTH NponyckaHusA mpu3smbl NaCl nadpakpacnoro) 
cnektpodbotomerpa MKC-14. Vccaeqosanucb 0,1 M pactBoppr nepekucei Bi 
CCla np TouwmHHe Morsoularo- 

% 4 ulero cw10a 0,25 mM (puc. | u 2).| 
100 100 sa Ha puc. | (kpuspie / u Ja)! 
IIPHBeJeHBI HH@pakpacuble| 
cnekTpbl Va, NolyyeHHOH ABy- 
MA pa3JIM4HbIMH ciocob6aMH.| 
TA I 50 7 CneKTpbl HX HeHTHUHBI. OHI! 
OTJIMUHBI OT ciekTpa IV (mpH! 
R = CHs) puc. 2 (kpusBaa //)) 
i TeM, UTO B MOCJIeqHEM OTCYTCT- | 
ByeT moloca C MaKCHMyMOM | 
930 cm‘, a TakxKe 3HadHTeIb— 


HIM Pa3JIM4YHeM HHTCHCHBHOCTEH | 
weloro psa movoc. 
Y Bcex mMepeKHceli CieKTpBE) 
ee Ta 50 Ng HMeIOT CXOQHOe CTpoeHHe H 06-! 
NayajwoT WeIbIM PAJOM xXapak-| 
TepHBIX momoc. Mcxona H3 HMe- 
OulerOcA IKCMEPHMeHTAJIbHOTO | 
oe he MaTepHalla HM JuTepaTypHbIX 
JIAHHBIX TIpe€IBapHTeIbHO UX 
MO2KHO HHTeEPMPeCTHPOBATh Cyie— 
TyIOWlHM OOpa3som. 
sot ; . “ OueHb HHTeHCHBHAaA Mosoca 
B o6acTu 1765—1800 cm ' npu- 
HaJIexKUT KOWeOaHHAM Ipyli- 
mbt C = O. Syecb Ha6m0,aeTCsa 
0 ‘ TOJIbKO OJ\Ha Tosoca Norowle— 
800 1200~—‘7600 ~~ 2000cm" 


600 72007600 7000ew” HMA KONeOAHHH KapOOHHJbHOIt 
rpylnbl, B TO BpeMA Kak B QH- 
Puc. 1. Mudppaxpacupie cnekTpbl npomycKaHHa opra- aIlMJIbHBIX TepeKHCHX B  3TOI 


HHYeCKHX MepekuceH: /, Ja — 1,1’-OucaneTuinepo- 
KCH-J/MUMKIOreKcHl mepexuch; //—1,1’-6uc-mpomuo- oO acTH CHEKTPa -MMEIOTCHA BRS 


HHJINepOKCH-LHUNKorekcual nepexuca; ///—1,1’-6uc- NOMOCHI, MPHHaeKallne KO- 


709 100 =e Sees i oie 


Yo 


OyTHpHNepOKCH-AuMKNoreKcH mepekuch; JV— ye6aHHam C = O, 
1, 1’-6Hc-KanpHHHIMepOKCH-2HUHKAOFeKCHI MepeKHCh; Bo spcex cnekTpax Ha6v10- 
V—1,1’-6nc-xnopaneTHInepoKcH-,HUHKIOreKcHa me- 


WaeTCH WHTeHCHBHaA Nom0ca 
MakcuMyMom 1452— 1455 cm’ ?. 
Ona NpHHawiexkuT HOMKHHUHBIM KoseOaHuaM CHe-rpynm xkombua. Takasx 
MHTeplipeTalHA XOPOWO cormacyeTcH C  JHTepaTypHBIMH aHHbIMH ("). 
Tlomocbl jepopMalvOHHEIX Koe6aHul CHs- u CHe-rpynn oTKpbITHIX WeleH B 
CIeKTPaX CJIOMKHBIX COCJMHEHHH, HMeIOIMIMX Kak KOJIblla, TaK MW OTKPbITble WenH, 
HJCHTHPULMPOBAaTb OYEHb THY HO, HOO MOJOCHI MOPTOWLeHHA KOel WH ITHX Ppynt 
B3aHMMHO IlepeKpbIBaloTCA. OHakO Nomoca CHMMeTPHYHOFO epopMalHOHHO— 
rO KOeOaHHA MeTHIbHOK rpynn mpu 1350—1370 cm ouenb cTaOusibHa, ecu 
MeTHJIbHad Tpyila mpHcoequHeHa K Jpyromy aTomy yrulepofa, H oCOo6eHHO 
K rpynne C = O, BAMAHHe KOTOPOH OYeHb BEHKO Ha CTAOHJIbHOCTb 9TOH NOOCHI- 
B cnextpax Va — Vr pue. | (kpuspe /, JJ, IJ] u IV) u B cnextTpe IV (ups 


peKHCb 


* W.-K. cnextp IV npupezen B (*), OHaKO H3y4aIMCb TOMbKO YaCTOTH KONeOaHHii rpy™ 
arnt (Cre ©). 
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»= CHs) pue. 2 (kpuBaa //) MbI HaGsIOqaeM STY NoWOCy, HHTepnpeTauuA KO- 
opolt He BbI3bIBaeT COMHeHHH. AHTHCHMMeTPHUHbIe JePopMallHOHHHIe Koeda- 
MA MeTHIbHOH rpynnb mpu 1450—1455 cm‘ B clekTpax He NposBssioTcs, 
60 B 9TOH OOMAaCTH Ha HUX HaKJabIBalOTCA HOXKHHYHbIe KONeOaHHA CHe-rpynn 
Oe, YHCIO KOTOPbIX BeIHKO MO cpaBHeHHIO C rpymnamu CHs. 

JIpe MWHTeHCHBHBIEe 
oulocbl © MaKcuMyma- % 
mw 1195—1200 u 
95—1000 cm?! ua- 
JOMaoTCA TOMbKO B } 
mextpe Va puc. 1 
Kpusbie / u /a) UB 
mektpe IV (npuo R= 
= CHs) puc. 2 (Kpu- 
aa JJ). Orcioqa Mox- 
(0 CeaTb BLIBOL, 4TO 
MOMAHYTbIeE WaCTOTHI ; 
meqyerT OTHECTH K "GE A 
co6aHHAM = =-s Fp IITIBI ee 
—C—CH3s B_  KOHIC pyc. 2. 


be 0 Soe Se Sel eee ~7 
2000cm’ 800 1200 =~=— 1620 ~©—-2000cm 


V——> 


J—1,1’-6uc-ruqponepoKcH-2HUHKIOreKcH mepeKHch; 
| J J—1,1-6uc-aweTH-LHKOrekcHsInepeKHCb 
O 
jenouku. Beegenue rpynn CH2u CHeCl u3smenset uactoTty Kome6aHHH HW NpHBo- 
[MT TOJIBKO K PacllIIHpeHHio PAJOM JeKalllHX MOO. 

OueHb HHTCHCHBHAA Tosoca c MakcuMyMoMm pu 1150—1160 cm? uMeetca 
} cCMeKTpax Bcex mMepeKucel. B sutepatype (8) 21a coeqHHeHHH, cosepxKalllux 


WAponepekucuyto rpynny coou, 9Ta NOJ1IOCa HHTEPMpPeTHPOBaHa Kak BaJIeHT- 


loe Kome6aHHe Sc — O-cBpa3u. Hanwuue Kakux-s1H60 JocTaTOuHO XapakTepuc- 


MUeCKHX Tlosoc KoNeOaHHH cBa3H C—O y BDbIIIelnpHBeeHHbIX MepeKuceli 
[BJIACTCAH MAJIOBEPpOATHBIM. Boyiee eCTeCTBEHHO MpeAMONOKUTL, YTO NOABMeHHe 
TOM MOOChI CBA3aHO C KOMeOaAHHAMH BCeH WenouKH — C —O—O—C Kak 


aN | 
O 


le0ro, a He TOMbKO cBaA3H C — O. 
K kome6aHHAM 3TOM IeMOUKH, BepOATHO, CuleqyeT OTHECTH HM Be MolOcHI 

MaKCuMyMamu B oOsmactu 1097—1115 u 1065—1075 cm. 

~B c6mactu cnextpa 830—900 cm~! umetoTca Be claOble MOOCbI Moroutie- 


ua. Jina coequHeHHl, cofepmxallux Yrulponmepekucuyto rpynny coon. 


(HTeplpeTalluA MosOc B 3TOM OONacTH OblNa Mana B padore (*), re nosmoca 
‘40 cm-! oTHeceHa K emouKe OOH, a nosoca 880 cm~t — kk one6aHuam O —O. 
[na nepexucet Va— Vag, a Taxxe Jaa 1V (npu R = CHs) efBa wm MoxuHO 
OKULAaTb B MAPPaKpaCHOM CMeKTpe MPOABJIEHHA BaJICHTHBIX KOseOanHH O — O 
‘BAseH. 

QIKCHEPHYMeCHTAALHAA UaACTH 


Ill nonyuanacb no (1). Burxon 38,5%. T. ma. 82—83°, Mom. Bec; HaliqeHo 
'48 (GeH30u), BEIuHCeHO 262,3. 
Hafimeno %: C 55,54; 55,40; H 8,41; 8,86* 
Cy2Ho20¢. BerauceHo %: C 54,94; H 8,48 
‘MetTogquKa 9kKCTepuMeHTa. K 9HeprH4yHo MepemMellMBaeMOMy 
vactBopy (0,01—0,02 mona) III B nupugune (0,05—0,1 mous) mo Kanatam npy- 


* Tlepem caxHraHHeM MHUKPOHABeCKa CMeLIMBalacb C KBaPI[eBbIM MleCKOM. 3a BbINOHeEHHE 
(MKpOaHav30B aBTOPb! BbIPAaKaloT 6arogapHocTb 3. M. Ipa6oscxou. 
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OaBAICA XJOpanrH~puA KucAoTH (0,03—0,06 moma). Temnepatypa peaky 
nowlepxKUBalach B MHTepBase—lO—O°. [lo ipHOaBleHHHH XJJOpaHrHpH) 
peaKIMOHHad CMeCb MepememmMBasach elle B TeveHve |—1,5 4ac., 3aTeM BEITp 
*KaslaCh B XOJIOLHYIO BoLy. O6paso0BaBlIMicA OCaOK OTJeMAJICA, MpPOMbIBaJIC 
2—3 pa3a BOJOH MW NMepeKPHCTAaJIM3ZOBbIBAJICA. | 
Va. B3sato 2,62 r (0,01 moma) III. Tlonyueno 2,7 r Va (“3 cmecu cnuptac OeF 
3010M). Brixon 78,0%.T. ma. 78—78,5°. Mon. Bec: Hatifeno 323,5 (6eH30m] 
BbuHCeHO 346,4: axt. 0: HalgeHo 13,5; 13,9; BrruucmeHo 13,8*. | 
V6. B3sato 2,62 r (0,01 moma) III. Monyseno 2,93 r V6 (43 cnupta c 6exn3q 
stom). Brrxog 78, 3%. T. ma. 40—40,5°. Mou. Bec: Haigeno 334,1 (6eH30z) 
BpluncmeHo 374, 4; axT. O: HalimeHo 12,4; 12,9, BhraucneHo 12,8. 
Hatigeno: % C 57,59; 57,40; H 8,23: 8,34 | 
CisH3003. BrruncmeHo: % C 57,74; H 8,07 


Vs. Baato 3,6 r (0,0137 mona) III. Momyseno 2,1 r VB (u3 Tensoro cnupT 
C HOCJIELYIOULMM OXJIaKeHHeM JIbyoM). Brxog 38,1%. T. ma. 52,—52,5°. Mom 
Bec: Hafiqeno 374,7 (6en301); BbiuucmeHo 402,4; axt. O: Hattmeno 11,2; 11,8 
BbuucneHo 11,9. . 


Hatigeuo %: C 60,08; 59,70 H 8,40; 8,19 
CypHg4Og. BoruucneHo %: C 59,69; H 8,51 j 


Vr. B3ato 2,62 r. (0,01 moma) III . Wonyueno 3,38 r Vr (u3 cnupta { 
6eH30JI0OM). Bprxog 59,2%. T. ma. 45—46°. Mou. Bec: HaiigqeHo 515,5 (6eH302)) 
BhIuMcIeHO 5/70, 7; akxT. O: HageHo 8,3; 8,2; BHIuHCHeHO 8,4. 


Hatigeno %: C 67,18; 67,44; H 10,5; 10,2 
Cs2H5g0g. Barugeneno %: C 67,35; H 10,24 


Va. Bsato 5,2 r (0,02 mona) III. Tlomnyueno 3,2 r Va. (u3 cnupta c OeH) 
300M). Bprxoy 38,5%. T. ma. 76,5° (pasmoxenue). Mos. Bec: Haligeno 38¢ 
(6eH301); BbIuMcneHO 415,38; axT. O: Haiigeno 11,1; BEruucneHo 11,5. 


Hatieno %: C 45,55; 45,70; H 6,46; 6,44; Cl 17,04; 16,71 
CygHogOgCly. Brrancneno %: C 46,27; al Beye Cl 17,07 


Va.C ykcycHBIM aHrugapHUyzom. K cmecu 5 Ma yKcycHoro aH: 
ruipufa u 0,1 r OesBoqHoro alleTaTa HaTPHA Ip 9HeEprM4yHOM TepemMenIMBaHHy 
npHOapianu | r II]. Temneparypa peakunu 31—32° nogmepxuBanacb B Teqe! 
Hue 2 4ac., 3aTeM npHsMBanu 40 Ma XOMOLHOM BOLE. BumaBuiMe KpHCTAaJVJIbI 01 
eA, MPOMbIIM BOO, BbicyumMau. Bec ux 1,22 r (92,4%), T. mu. 77,5—78° 
Ilocne nepekpuctanmu3ayun (cnupt —- beso) 78—78,5°. Ipo6a cmemienusa G 
Va, NOuyueHHOK Apyrum myTeM, Jlempeccuu TeMMepaTypbl WiaBeHHA He Mana. 

Hatigeno %: C 55,5 55,27; H 7,97; 7,95 i 


CygHx6Og. Beruucneno %: C 55,47; Jal Ff oho) 
Uucrutyt du3nko-oprannueckoli XHMHu Tlocrynua0 
Axkajlemun Hayk BCCP 5 V 1961 


Bemopycckuli rocyapcTBeHHblit yHuBepcuter 
um. B. VW. Jlesuna 


UMTHPOBAHHAS JIATEPATYPA 
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* | 
Onpezenenua aKTuBHoro KHCOpoqa MpoBoyHNch hofomeTpHyeckH aHastorMuHo (4), | 
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Jloxnxayp Akanwemun Hayr CCCP 
1961. Tom 139, M5 


XHMHA 


#0. A. MEHTHH, H. C. TPYBHHKOB, P. Bb. TEMJIMHCKAS, 
H. MW. WYWIEPHHA u P. A. JIEBHHA 


O CTPOEHHH 6-KETOHOKUCJOT 
(ITpedcmaeaeno axademuxom A. H. Hecmeaxoeoim 16 II 1961) 


_ JipoiictBeHHad peaKUMOHHaA CMOCOOHOCTb Y-KeTOHOKHC.10T H3BeCTHa JaBHO 
(@-%). Ja HekoTOpbIx 3 HUX MeTOMaMH y.-). H H.-K. CIEKTPOCKOMHM ObIIO 10Ka- 
BaHO IMKJIMYeCKOe, OKCHAKTOHHOe cTpoenue (*~°). B cnekTpax MeHHuMATOBOK 
(4), ametocbeHou-o-Kap6oHoBont (°) H Apyrux KucoT TaKoro xe Tuna (°,°) Obl 
HaMfleHbl NMOOChI MOrIOWeHHA WHKIMYeECKMX OPM MH OTCYTCTBOBaMH MOJIOCHI 
MOrOULeHHA OTKPBITHIX cpopM. B nocseqHee BPeMA MOsYYeHbI HEKOTOPbIe aHHble 
H O JIBOlCTBeHHOM peaKIMOHHOM cmocoGHocTu §-KeToHoKucoT (‘,®). Odpaso- 
BaHve WHKAMYeCKHX MPOH3BONHbIX KETOHOKHCJIOT MOxKeT ObITb OOYCJIOBIEHO 
MIM KOJIbUaTO-ENHOH TayTOMepHeli HIM BO3MOMKHOCTbIO BHYTPHMOJIeKyJApHOH 
MUKIHSAUMH allMJI-KaTHOHOB, OOpa3yiOlluxcA B XOe peaKUMH H3 OTKpbITON 
topmpr (°). 

B cBa3M C 3TUM MpefcTaBsseT Combo MHTepec H3y4eHHe elicTBUTebHOK 
CTPyKTypbI 6-KeTOHOKHCJIOT, KOTOPble B TBePOM BUe MOryT HMeTb cTpoeHHe 
MIM KeTOHOKHCIOT (A) “NM OKCHNAaKTOHOB (b). 


R3 R3 
ee Ria ) 
Ri—C CO .H R,— CO 
Ny Re 
O OH 
(A) ix (B) 


_ B nactosmett paSote Obimu u3y4eHbI H-K. CHEKTPbI pa TBEPAbIX 6-KeTOHO - 
KacnoT (I—VII), y-6pom-6-Ketonoxucuiot (VIII—X), a Take H.-K. CIleKTpbl Y-1- 
Touyus6yTHpoHuTpuna (XI), ragpoxopuuHol (XII) u y-cenuamacaanon (XIII) 
KUCJIOT, KaK MOJ@bHBIX COeMHeHHH OTKPbITOH dopmpl (A) 6-KeToHOKHCJOT. 
6-Keronoxucuoter I—III (1°) OpitH nowya4eHb! OKMCJIEHHeEM COOTBETCTBYIO- 
mux |-ankumunKnonenTaHosoB-1. OctTasbHble IpenapaTb! CHHTeSHPOBaJIMCb TO 
paHee paspaOoTaHHbIM MeTOAHKaM MW MMeJIM TeMIepaTypbl MaBJIeHHA, COBMa- 
Jlaiolue c wuTepaTypHbimu anHpimu ('~**). 
_ W.-K. cmextppl coequnenuii 3anuchiBanucb B o6nactu 1800—600 cm? Ha 
mpuOopax MUKC-2 u MKC-12 1 B o6nacru 3600 —2000 cm~* Ha mpHOope UKC-12. 
Bpii Hcnomb30BaH MeTOA MpeccoBaHusA Ta6wleTOK c 6pomucTEIM Kasuem (1—3 MF 
BellecTBa Ha 250 mr 6pomuctoro Kalua). CneKTpbl HeKOTOPbIX KHCJIOT ObIu 
W3YUeHbI TaKxKe B Ba3eCIMHOBOM Macvle, TIpwyeM He Obwio HaliqeHO Kakux-s160 
OTMH4M OT CHEKTPOB, MOMYYeHHBIX IpH usy4eHHA TaOseTOK. 

Tunv4unble KpHBble JByX M3 JeCATH WCCsIeOBaHHbIX KHCJOT NPUBeeHbI Ha © 
puc. 1. Bce uceneqosanubie 6-KeTonoKucsoTH (I—X) oOnapyxXMBaloT HHTeH- 
‘CHBHOe orsomenve B o6macTH 32C0—2600 cm, HaOmoalolleecd TakxKe 
y ruzpoxopuunoli (XII) u y-pexusmacasnon (XIII) Kucaor u BooOme xapak- 
‘TepHoe juia KucnoT (OH-BasleHTHBIe KoeOaHua). JiuKaMugecKkoe, OKCHIaK- 
‘ToHHoe (Bb) crpoeHve 6-KeTOHOKHCOT JOJDKHO ObIIO Obl MIpHBeCTH B o6nacTu 
LiF k nosBNeHMIO OJHOH MHTeCHCMBHOM MOJIOChI MOFJiOWeHuA B WHTepBase 
'3400—3200 cm, xapakTepHoli ua saKTonoB (*~°), uTO He MMeeT MecTa. 
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B o6nactnu 1800—600 cm-! Take ObINM HalieHb! BCe XapakTepHCTHYeCKHE 
MOJIOCbI MOFIOULEHHA Kap6OHOBbIX KUCJOT, UTO MOSBOIMJIO CAeNaTb OLHO3H AYHBI 
HW yOCAMTebHbI BbIBOA OO OTKPHITOM (A) CTpOeHHM UCCeAOBaBLIUNXCA TBEPAbI 
é-KeToHOKucyioT. Visyuenupie B HacTosiei padoTe 6-KeTOHOKHCJIOTbI MHTeH 
CHBHO NorsouyaroT B oOsacTH 1700, 1400 u 1300 cm}, uTo xapakTepHo JIA KMCHO1 
B TBEphOM HM 2KHIKOM cocToAHHAX (1). ql 

6-Keronokucuiotnt I—III, VI u VIII, Bkoroptix Kap6onnJibHaa rpynna HE 
COMpsAxKeHa C ADOMATHYECKHM KOVIbILOM, JaioT B OOacTH 17CO cm~ ogHy noviocy, 
CBA3AHHYIO C BaJICHTHbIMH KO 
JieOaHHAMH KeTOHHOFO HM Kap- 


bn 
£6 R, Rs mike pris ee: OOKCHJIbHOrO KapOoHHvioB. JLas 
wae B3 6-ketonoxucnotT I—III nu VI 
is “_ _ 9Tanosloca JIeKUT B MHTepBase 
17123 cm}. y-Bpom- y-ane4 
I CoHs H Bogie a) THJIBaJlepH aHOBaA KUCJOTa 
pe a a oReS (us nmormoujaeT pu 1735 cm-y 
IV CoH, H | H |427—128] @4) 6-Ketonoxucaotet V, VII, I 
V | wCH,C.H, | H H |147—148] (22) uw X, B KOTOPbIX KeTOHHAad 
VI CHs Colts) GLY) Slee eae) KapOOHWJIbHad Tpynna conps- 
one ae on s 52—53 | ("") — keHa C APOMATHYeCKHM KOVIb- 
3 af Brod 475 1108) Aaa EIOO 
1X eae H Br | 97—98 | (2 110M, HMeI0TB oOacTH 1700 cm~® 
X05) CHCA YH Br |414—415] (24) nojochte = mpH 16075+5 


1705+10 cm}, neppaa ug 
KOTOPbIX COOTBETCTBY€T BaJICHT- 
HBIM KOJe@OaHHAM KapOOHHJIbHOM Tpynnbl, cConps»KeHHOM Cc apomMaTH4ecKuM! 
KOJIBI[OM, a BTOPad — BaJeHTHBIM KkOIeOaHHAM C=O B KapOOKcHJIbHOM) 
rpynne. y-bexsonmMacuisHaa Kucsiota (IV) normomaet npu 1690 cm-}. | 


CHsCO(CHy)s COpH 


n- CHgCgH,CO(CH,),C0O,H 


oenowu enue 
Ss 


3400 3000 2600 2200 1700 $1500 §=1300 ~= 100 ~3S 900 700 


Puce. 1 


Tlonoca npu 1420 +10 cm-}, Ha6monaemaa y 6-KeTroHOKucnoT I—X, cBa- 
3aHa HE TOKO C KapOOKCHbHO Tpynno, HO Hc JesopMallNOHHBIMH KOvIe6a- 
HHusAMH C—H, wactota KOTOpbIX H3MeHAeTCA NOX BAMAHMeM COCeHHX KeTOHHOM 
M KapOokcusbHoh C=O-rpynn. Ha sto yxKa3piBaeT 6onbulan, vem OOnHO 
(**), MHTeHCHBHOCTh noOvOChl! H HavMUNe nornomeHua mpH 1421 cm7! y y-n- 
TONyHNOyTupoHUTpHa (XI). ( 

B o6nactu 1300 cm~! B cnekTpax u3yYeHHLIx 8-KeTOHOKNCJIOT, a TaKKe B 
CHeKTPax rHApoKopuyHOH (XII) uw y-cbennsmacusanon (XII1) kucnot Ha6monanach 
MHTCHCHBHAaA Nosoca B MHTepBale 1303—1280 cm-1, KoTOpas oTcyTcTBOBaa. 
y Y-n-TOyHNOyTHpoHUTpHsa (XI), YTO MOKAasbIBaeT CBA3b 3TOM MOMOCHI C Kap6o- 
KCHJIbHOM rpynnoit. 

Uro xe KacaeTcs Moocet B O6nactu 900 cm7?, TO, HeCMOTpa Ha orpa- 
HMVCHHYIO XapakTepHcTHyHocTD (1) normouleHHs B 9TOH O6NacTU, HCCeNOBaB-. 
TIHECA KUCJIOTI MOXKHO XapakTePH3OBaTh C/ELYIONLMMU aHHbIMM: B CnekTpax 
é-KeToHoKUucnior I—X waOmogaetes oT OHO! No TpeXx Movloc B UHTepBane 942— 
914 cm-!, npuuem y-n-ToyHnOyTuponntpHua (X1) we normomaert B 9TOH OGnacTH; 
PHAPOKOPHYHAA KHCIOTa NorsouaeT mp 937 cm, a y-cbeHuiMaciaHad — 
mpH 917 cm7}, 
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m VMrax, B H.-K.CNeKTP ax TBepmptx 6-KeToHokKucioT I—X wHaG6monaitca xa- 
PaKTEPUCTHYECKHE MOVIOCHI NOPMOMEHHA, CBAZAHHbIe C KAPOOKCHIbHOM rpynnon, 


HM OTCYTCTBYIOT NOJIOCbI MOPIOMLEHHA JlaKTOJIOB, YTO AOKa3bIBaeT OTKpbitToe (A) 
cTpoeHue 6-kKeTOHOKHCJIOT. 


Mockosckuii rocyyapcTBennuiii yYHHBepcHuTerT Tlocrynuso 
um. M. B. Jlomonocosa 16 II 1961 
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Jloxnnuann Arkangemun nayr CCCP 
1961. Tom 139, Ni 5 


A. A. METPOB, M. Jl. CTAMHHYYK u 10. H. XEPY3E 


MPHCOEXRHHEHWE TPH®EHWJIMETHJIbHbIX PAXHKAJIOB 
K EHMHOBbIM YI JIEBOXOPOJAM 
MW KPEMHEYIJIEBOAOPOJAM 


(ITpedcmaeaexo axademuxom B. A, Ap6ysoem 28 XII 1961) 


HenocpencTBeHHoe MpHCOeqMHeHHe YCTOMYMBHIX CBOOOMHBIX PaqMKaJOB | 
CHHHOBLIM YrieBOMOPOLaM OMHCaHO TOJIbKO Ha OJHOM ipwMepe. Baio moKa 
3aHO, UTO H3ONPOMeHHAalleTHIeCH IPHCOeAMHAeT TPHPeHWJIMETHIbHbIe palquKase 
B 1,4-nonoxeHnu (°). 

Hamu ycTaHoBJeHO, YTO M Apyrve eCHHHOBBIe yrieBOROpOAb NpucoeqHHsAIO! 
TPHeHVJIMeTHIbHBIC PawuKasb B 1,4-MosO#KeHUK C OOPasoBaHHeM aJJIeHOBBI 
yruesoqoposos. Tak, Mp JelicTBHH Ha BMHMIMeTHaneTusen (I) Tpudenna 
XJIOPMeTaHa WH MeTaIMYeCKOH PTYTH Obl NMOMyYeH KPHCTAaIMGeCKHH alLyK’ 
coctaBa C,,;H35, B H-K. CM€KTpe KOTOPOroO MMeJIacb JOBOJIbHO HHTeCHCHBHaA 110 
jloca aleHOBOH TpynmupoBKH oKoso0 1960 cm (pue. 1, /) Hu OTCyTCTBOBamI 
MONOCHI, XAPAKTepHble JIA ALeTHJeHOBOM H BUHWJIbHEIX rpynn. Ha ocHoBaHul 
STHX JlaHHbIX AaJIyKTY OblIO MpHsaHo cTpoeHHe: | 


(CoH;).C—C=C=CH = CH C(GHjs 


CHg3 

AnanorvuHM o6pasom 1,4-anqykT o6pasyerca M B pe3y/IbTaTe TIpHcoely 
HeHUA TPHPCHHJIMETHJIbHLIX PpalMKaJIOB K BUHHYJITpeTHYHOOYTHaleTHJeHy) 
(11), OfHako BBIJeIHTb efO B aHaJIMTHYeCKH UYMCTOM BHJe HaM He ylaJIOCbi) 
VUndpakpacHbii ciekTp 9TorO alykKTa npuBeneH Ha puc. l, 2. 

B oTuMuve OT BHHHJIAleTHJeHOBbIX YIIeBOOpOA0B, KpeMHUHCOsep «Kalle 
CHUHbI MPHCOeAHHAIOT TPHPeHHJIMeTHJbHbIe PalHKaJIbl B Pa3sJIHYHOM NMOpPAAKt 
B 3aBHCHMOCTH OT CTpOeHHa. | 

BuHwitpumMetuicumumaietumen (1-TpumMeruicuaua6yten-3-nH-1) (II]) mpwi) 
COC#IMHACT MpPeHMYULeCTBeHHO MO ABOHHOW cBaA3M. B u-K. cMeKTpe alyKTy 
UMeeTCA HHTCHCHBHAA NOOCa TPOHHOK cBA3H 2168 cm~! u cnaOaa Moso0ca B OO} 
nacTu 1945 cm, rae OOBMHO NorsoulaioT ameHOBble coequHeHUA (puc. 1, 3)*}) 

Crpoenne aalyktTa OblI0 NOATBep2xKeHO H XMMMYCCKHM MeTOJOM. B pe3y.JIb} 
TaTe THApOMMTMYeCKOTO PpacilenMeHHA BellecTBa Obl NOMyYeH yrseBoxopos! 
C KOHeEYHOH aLleTHJICHOBOH TpynMMpoBKOH MNO cxeme: i 


(CH3)3Si—C=C—CH—CH2—C (CsHs)3 - HC=C—CH—CH,—C(CoHs)s. 


| | 
C(CgH5)3 C(CgHs)3 | 
Crpoennve yruieBowopora AOKd3 aHO NyTeM apreHTOMeTpHYeCKOTO THTPOBaHHs) 
i} 


WU M0 W.-K. CMeKTpy: HaliqeHa HHTCHCMBHAA YaCTOTa KOHeE4HOH aLleTHJICHOBOH| 
rpynmuposku 3315 cm (puc. 1, 5). Ilo cBoemy crpoenuio sToT yreBoxopo)|| 


| 
CnenyeT sameTuTb, uTO OOHapyxKeHue alleTHMeHOBOTO alykTa OONeruaeTca Gnaronaph, 

BbICOKOl HHTCHCHBHOCTH YaCTOTHI BaJICHTHLIX KOeOaHHit TPOlHOH CBA3H B CoceqCTBe C aTO 

MOM KPeMHHA. yt 
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i 
i 
3 TOM 2Ke HallpaBseHHU, KaK M CHHHOBbIe yruieBosoposE. B KayecTBe nNoOouHoro 
IpOykTa B 3TOM Cly4ae OOpasyeTcH TpucbeHHsMeTAH. 

 B HK. cneKTpe aflyKkTa HMeeTCA MHTEHCHBHAA MONOCa aJWIeHOBON rpynin- 
0BKH (1930 cm!) u oTCyTCTByeT Movloca aueTHeHobol cBa3su (puc. |, 4). Mpu 


PALPOJIMTHYECKOM PACI[eleHHM OH [aeT OMMCAHHbIM B JIMTepaType aJIeHOBbIH 


% 3000 2000 1500 1000 ers! 


100 R=e (poe pe, 

80 

60 ar 

40 i i 

at acer eorabe gy 
= 0 /0 


L = sae 
3000 2000 1500 1000 cn 


Puc. 1. Undbpaxpacubie cnekTps! mponyckanua (pactsoppi B CCl): 

{—2-metun-1,1,1,6,6,6 rexcapenuarexcagnen-2,3; 2—2-Tpet.-6y- 

qun-1,1,1,6,6,6-rexcabenumrexcannen-2,3; 3—1l-Tpumerusicusan.a-3- 

TpuenuimeTH-5,5,5-TpuenninentHy-1; 4—3-merHs-2-TpuMeTHA- 

cnann-1,1,1,6,6,6-rexcabenusrekcagnen-2,3; 5—3-TpueHHsMeTAMI- 

5,5,5-TpudbenuinentTun-1; 6—4-meruu-1 ,1,1,6,6,6-rexcadbenureKkca- 
queu-2,3 


yruieBofopo, pakee NOJyUeHHbI MpucoesMHeHvem TPHeHHJIMETHJIBHBIX payu- 
KasloB K wug0mponenusmaneTueny (*): 


(CHs)sSi—C=C=C(CHs)—CH2—C(CeHs)s =? (CgH;)3C-—CH =C=C(CH3)—CH2—C(CeHs)s. 


C(CeHs)a. 


CrpoeHve aflykta TpHqeHMJIMeTHJbHBIX PalMKaJIOB K IPONeHMJITPHMeTHAI- 
cumunauetuneny (1-rpumetusicusumenteH-3-uH-1) (V) c MocToBepHocTbio NOKa 
He ycTanopseno. [lo-Buqumomy, on uMecr 1,3-MeHOBylO CTPyKTypy, TaK Kak 
B efO H-K. CiekTpe HeT WACTOT AJJICHOBOH JIM alleTHeHOBOH TpyIIIMpOBOK, 
wactoTsl xe 1,3-1MeHOBOl TpyMMUpOBKH B CMeKTpe COCAMHEHMA C IECTHIO de- 
HHJIbHBIMM A{paMH BBIABUTb TPYJHO. 

Pasnuane B TopsKe MpHcoeHHeHHA TPHeHMJIMeTUJIDHbIX PaMKaJIOB 
K aHaslorMuHO MocTpoeHHEiM yraeBogopony (II) u kpemHeyrseBosopoly (ITI) 
MOXKHO OOBACHHTh BO3pacTaHHeM MPOCTpaHCTBeHHbIX 3aTpyAHeHMH y alleTHve- 
‘HOBOM CBASH pH Mepexose OT YeTBepTHYHOTO yruepofa K YETBEPTHYHOMY KPeM- 
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umo. B cmyuae Ke KpemHeyrameBogoponos (IV) u (V) NpocTpancTBeHHble 3aTpya- 
HeHHA BO3HHKAaIOT HW Y ABOMHOM CBA3M, B pe3ybTaTe 4ero 1|,4-mpucoequHeHue 
cTaHOBHUTCa Govlee BSIrOTHbIM. Menbulait BSIXOA aVYKTOB M HaMaMe mOoOO4HOrO 
mpouecca — o6pa3oBaHua TpHpeHuIMeraHa — CBUAeTEMBCTBYIOT O MeHbIMeH 
CKOPOCTH B 3TOM CJly4ae peaKIHM MpvcoeqMHeHHA. 


IKCHNeCPUYMCHTAABHAA BWACTH 


ExuHossle yrieBOOposbl TOTOBHJIMCb aJIKHJIMpOBaHHeM BHHAalleTHIeHa 
(°)*, KpemHeyrsleBoqopodbl — AeHCTBHeM TPHMeTHJIXJOpCHaHa Ha MarHHii- 
OpraHvyecKHe MpOv3BOXHbIe COOTBETCTBYIOULMX EHHHOB (°). ; 

OnbiTbl 10 MpHcoeqHHCHHIO TPHPeHWJIMeTHIbHbIX PaMKaJIOB MPOBOMJIMCh! 
B CJI@MYIOWLHX yculOBHAX. Cmecb Tpuibenumxsopmetana (tT. na. 108—112°), 
e€HMHOBOPO COeMHHEHHA (H36bITOK), OeH30/1a H MeTaJIM4ecKOHK pTyTH (10-KpaTHEl 
U36bITOK) B30a/ITbIBAIaCb B FEPMeETHYECKH 3aKPbITOH CKJIAHKE B ATMOCHepe HHepT-| 
HOro raza B Te4eHHe HECKOJIBKUX CYTOK. 3aTeM OT NPOAYKTOB peak OTTOHAJICA 
W3ObITOK CHHHOBOFO COeAMHEHHA HM PpacTBOpHTeb. OcTaToK 9KCTparHpoBasica | 
aipupom. OctaBuleeca Mocwle OTTOHKH 3pupa MaCJIO Mp CTOAHMM Oovlee HIM MeHee 
ObIcTpo KpucTaimM30Basocb. IlepekpuctTanv3alHA ANLYKTOB MpOH3BOAMMACb | 
M3 neTpomeiHoro supa umm auerona. Bce agyKTbl MOXO pacTBOPMMEI B_ 
apupe, meTposeHHOM sdupe, alleTOHe, YeTbIPeXXJIOPHCTOM yrulepofe, MpakTH- | 
YeCKH He pacTBOPMMbIB cnupTe. OcoOeHHO NMOXOM pacTBOPUMOCTHIO OTMM4AeTCS | 
aULyKT, MOJYYeHHbIM H3 KpeMHeyrmeBofopona (V). KoucraHTl u aHaJIMTH4eC- 
KHe JlaHHble JI BCeX MOJIY4eHHbIX AIYKTOB MpHBemeHb! B Tabu. 1. 


IaAOmiawicny 4 


ss Hafigeno, % 2 Bpruncneno, % — 
TP a el ore oD 
BeujecTBo °C 2 fe 
Bios t Meese 1a ate tea ieer 
a no 


(C.H,),C — ‘ =C=CH—CH,—C(GH,), |193—194 | 40] 93,85 


CH 
(CH), C— C= G2 cH On. Gre.) 150 53 | 91,42 


C (CHa)s 
{CH,), Si — C = €C — CH — CH, — C (G,H;)s 178 62 | 88,53 


. 


; CiGM) 
(GH.\nSic= : =C= cicha— CH,—C(C,H;),)128—130 | 27] 88,59 4,541 CygHas | 88,41] 7,09] 4,49 | 


co 
io) 
bo 
ee 
OP AY VI OY AQ OO 
TD Ww =D CMD OD o-) 
CR CSO NF NS BH Ho 
> 
to 
Q 


88,39} 7, 4,67 
» SCG s 
Saag ig tor age (CH;)—C (C,H,), (?)|161—164,5}] 50] 88,65} 7, 4,58 | CygHy, | 88,41] 7,09] 4,49 | 
88,57] 7, 4,67 
_  C(C.Hs)s 
HC=c— ok — CH, — C (C,H,)s 224 = re ‘ — | CaHs, | 93,57] 6,43) — 
3,43] 6, — 
C (CyHs)s 
(G.H,),,6¢— CH — 1G — " — CH, —C(C,H;), 184 —}| - — — | Casas | — laa 


CH, 


B onbirax ¢ KpemHeyrseBogopogamu (IV) u (V) 43 ocraTKa nocute uciape- | 
HHA Xpupa KpOMe aMyKTOB Obi Bbi.emeH TpuPeHHMMeTaH C BbIXOOM COOTBeT- 
CTBEHHO OKONIO 17 MH 6%. Or alyKTOB OH OTAM¥aeTCA 3HAYMTeIbHO Ty4Uel 
PaCTBOPUMOCTbIO B alleTOHe HM NeTpoweHHom apupe. T. mu. 93,5° (m3 neTpomeit- ; 


Horo 9upa). He jaer cumKeHHA TemnepaTypbI MaBsIeHHA C 3aBe0MbIM mipema- 
paTom. 


Haligeno %: C 93,48; 93,67; H-6,73; 6,90 . . 
CioHig. Buraucneno %: C 93,44; H 6,55 


P'unpomms allyKtos TpudexusmMerusbHEIx palukaJIOB K KpeMHeyrvieBoyO- 
pofam (III) u (IV) ocymecrsuasica KuNAYeHHeM B TedeHHe 35 4ac. c CIMpTOBLIM 


* 
Bunnatpermuno6yTunayerunen mpurotopaasnca YW. A. Maperunoi. 
1126 


i 
i 


¥ 
i 


yaCTBOPOM KOH (25-Kpatupmi w36niToK). Tlepexpuctannusanua mosyueHHblx 
JTAEBOLOPOAOB MPOu3BOAMMAaCb H3 alleTOHa MIM MeTpomeiHoro adupa. Kou- 
TAaHTbI WH AHAJINTHYeCKHe JaHHble MpHBeseHb! B Tad. 1. 

 B yraesoszopose, noslyueHHOM Ip ruspou3e allyKTa H3 KpeMHeyruleBojO- 
ona (II1), aprextomerpu4yeckuM THTpoBaHHemM (*) GbIIO HalifeHO 98,0; 97,5% 
SOCPMHMHEHHA C KOHEYHOH alleTHJIeHOBOH Yrpynnon. 


JleHunrpaycKui TexXHOJIOrHyeCKHH MHCTHTYT Tlocrynu10 
uM. JleHcopetTa 19 XII 1960 
UHTHPOBAHHAS JIMTEPATYPA 


TA.F. Thompson Jr.,D.M. Surgenor, J. Am. Chem. Soc., 65, 486 (1943). 
ea. A. Tieapos, Yeu. xum., 29, 1049 (1960). MM. Cranunuuaytk, A. A. ler 
yoB, KOX, 31, Ne 2 (1961). *C. BatGeas, Upeutupukauua opranHueckux coesqH- 
leHHli, MJI, 1957. 
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Jlonrzagnm Aragemun wayr CCCP 
4964. Tom 139, Ne 5 


Uneu-koppecnongzent AH CCCP Ff. A. PA3YBAEB, B. A. IWYLIYHOB 
u B. A. ABJIOKOB 


PA3JIO)KEHWHE FHPOMEPEKMCH KYMOJIA, KATAJIM3HPOBAHHOE. 
KATMOHOOBMEHHOM CMOJIOM KY-2 


Kak M3BeCTHO, KaTHOHOOOMEHHBIe CMOJIbI B KHCJIOM (OPMe MOTYT CJIYKUTBS 
KaTaJIH3aTOpaMH KVCJIOTHO-KaTasIMTHYeCKHX peakuMi. Mcxofa M3 9TOFO, MBE 
IpeMNOJOKUIH, ITO TaKHe KaTaIM3aTOpHl OyyT YCKOPATb passiomwKeHve rHApo- 
MepeKHCH KYMOJIa MO KHCJIOTHOMY MeXaHH3MY. OTO MpesNOJORKeHHeE MOJHOCTHIC 
NOATBeEpAMJIOCb, UYTO BUAHO W3 HaCTOMMero COOOWIeEHHA, COMepxKalllero pesyJIb-4 
TaTbI UCCIeLOBaAHHA PasIOKeHUA THApOMepeKuCH KYMOJIa B HECKOJIbKUX pacTBO 
PHTeIAX B MpHCyTCTBHH KaTHOHOOOMeHHOHM cmoub! KY-2. 

[vponepekucb KyMOJIa HM paCTBOPHTeIH OBI TIHLaTebHO OUMILEHLI, OCO 
6eHHO OT HpHMecu Bombl. KaTwoHooOMeHHas cmouia KY-2, mpelctTaBssnioulad 
co6olo CyJb(PHpOBaHHHI COMONMMep CTHpOa C AHBHHHOeH3OJIOM, Oba H3-) 
MeJibueHa HM TyTeM OOpaOoTKH COJIAHOH KHCJIOTOH MepeBeqHa B KHCJIYIO POpMy. 
Tlocne sToro ee THLATeJIbHO NPOMbIBaJIM VM CYLIMJIM TIpH KOMHATHOH Temmepatype.} 
SaTeM e€ BHOBb H3MeJIbuasIM M OTONPAIH SpakuUMiIo Cc AMaMeTpoM 3epex oT 0,3! 
no 0,4 mm. Tlocae storo cmomy eme pa3 cymimmM mp 90—95° u noHMKeHHOM) 
jaBleHuu (oKosIO | MM pT. cT.) B TeveHve 25—30 uac. 1 

Vicnomb30BaHHad HAMM MeTOLMKa SKCMepHMeHTa MO3BOAANa MpoBosuTs} 
ONbITLI TAK, UTO KATAJIM3aTOP BCe BpeMA HAaXOJMJICA BO B3BELICHHOM COCTOAHHM 
H Obl paciipelesieH paBHOMepHO TO BceMy OGbeMy pacTBOpa. CreoBaTesbHO, | 
MOXKHO CYHTaTb, YTO MMeeTCA HeKOTOPadA KOHIeHTpallua m TeTeporeHHOro) 
KaTaJIM3aTOpa B PeaKIMOHHOM cMecH. | 

Meroxuka MpoBeyqeHuA 9KCMepHMeHTAa B ZTOM PaOOTe JMIIb B eTaIAX OT-| 
muualacb OT paHee onvcaHHon (1). | 

Mbl W3y4aHJIM KaTaIM3MpOBaHHoe HOHOOOMeHHON cmouioH KY-2 pasnoxeHuel 
rHJ[PONepeKHCH KYMOJIa B alleTOHe, AHOKCaHe, XJIOpOeH30NIe H B MeARHOW yKCyc-} 
HOM KWCJIOTe, a TaK7Ke B HECKOJIBKHX CMeIIAHHbIX PpacCTBOPHTeIAX. OCHOBHBIMH 
MpOAyKTaMH STO peakUMHu OBI alleTOH WM qbeHOJI, BLIXO KOTOPBIX MOCTHTas 
95—97% oT TeopeTH4uecKoro KONMYeCTBa. PasmomeHve rusponepeKucn KyMOwa, 
KaTaJIM3upoBanHoe KY-2, npoTteKaslo C CaMOyCKOpeHVeM B J.MOKCaHe H B JIeAA- 
HOW YKCyCHOM KMCJIOTe, B TO BPpeMA KaK B AlleTOHe, XJIOpOeHs3oule H B CMeCAX} 
alleTOHA C (eHOJIOM HJIM C JMOKCaHOM, a TaK#Ke B BOAHOM JMOKCaHe, 3Ta peaK- 
UMA MpoTekasa MO N€pBOMY NOPAKY OTHOCHTeJbHO TuApomepekucu fo 80—| 
90% TaeHust ee HAYANbHOM KOHMeHTpanun. OTKNOHeHMe STO peakMM OT Tep- 
BOrO NOpAKa MO*KeT ObITh OObACHEHO BJIMAHHEM MpOAYKTOB MpeBpalleHua Ha 
CKOPOCTb XHMHYECKOTO Mpouecca. Hain ONbIThI MOKasaIM, YTO MOOaBKH alleTOHa 
BO BCe€X C/ly¥anx OOYCOBINBAIM NOBbIMIeHHe CKOPOCTH peakIMH, a JOOaBKH 
(eHOula B 3aBHCHMOCTH OT MIpuposbl pacTBopuTenA OOycOBNUBaIM B OMHUX 
Cly4aix MOBbIMeHHe, a B APyrHX — NOHWKEHHEe CKOPOCTH pa3ssOmKeHHA FHAPO- 
MepCKHCH KyMOJIa. PesybTaTbI YaCTH TAKHX OMNbITOB CBeJeHbI B TAG. 1, B KOTOpOH 
wepes Y OOOSHAYeHO OTHOMIeHHe 3HaYeHHA MAKCHMA@JIbHOM CKOPOCTH peakIMa 
B IIpUCyTCTBUM alleToHa, cbeHoa HIM MX CMeceli K ee 3HAYCHHIO B UHCTOM pacT- 
BopuTeie. 4 

Pasloxenue rulponepekucu KyMoyia mipu 30° B AHOKCaHe, coyepxKaliem 
2 MOJIb/JI atleTona, mpoTeKaio B 20 pa3 GbicTpee, 4eM B WHOKCaHe Ge3 106aBOX 
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weToHa. JloGaBKu Ke teHOa YCKOPAAM ITY PeaKUMIO B AHOKCaHe COBCEM He- 
HauuTesbHO. CylleCTBeHHO ee yCKOpAJIM NOOABKH SKBHMOVJISAPHbIX KOJIMYECTB 
meToHa uW denouia. 

Ec BaivsHve KOHEUHEIX MpOLYKTOB KaTaJIMTHYeCKOTO PasJIOKeHNA THAPO- 
lepexucu Kymona (IIIK) , T. e. alleroHa u (eHOsa, Ha CKOPOCTb STOFO Mpollec- 
a ObIIO He3HAUNTeCJIbHBIM WIM erO ylaBaJlOCb CHJIbHO YMeCHDbIIMTb, HalpyiMep 
(OHWKCHHEM HavaJIbHOM KOHILCHTPaluMu MpeBpalllarollerocA COeAHHeHHA, TO 
KOpoOcTb peakunH W JIMHeHHO 


apucela OT KOHIeHTpalun rHj- Ta6Oauna 1 
onepekucn Crn. Konueutpaiua Katanusatopa 5 r/J 
: W yy, Row Cru. (1) e HavasbHacd KOHILCHT- 

ShbekTHBAAA KOHCTAaHTa CKO- eg ne usted 
JOcTH kg STON PeaKUMH B 3ABHCH- — Pacrsoputess By 
fOCTH OT TIPHPOAbl pacTBOpUTeJA Sie Gece Per oe a eee 
JO-PpasHOMy V3MeHANIacb C H3- & | BS 
fCHeHHeM | KOHIeHTpalun kaTa- 
qsatopa. Ilpu peakwuu Kak B 
S01HOM, TaK HM B Ge3BOLHOM yu- Xsop6ensom | 90 | 0,1 0,4 == ines 
yKcaHe, a TakxKe B WeAHOM yK- 50) | 9,4 recy Calin) 208 
sycHOH KucyioTe, k.g HHelHO 3a- AueToH 30’ | 0,4 90° 10" 3,7 
sucela OT KOHICHTpallMu KaTa- BO steed 205 fi AOt ae se 
qusatopa m. Takaa 3aBucumocTb = AAvoKcaH 40 | 0,05 | 0,4 See 
op OT M YKasbiBaeT Ha TO, 4TO Xaopexc AY VA OFOSUIEO M4 a0 
BCH MOBepXHOCTbh KaTausaTopa 40 | 0,05} — | 0,4 | 1,2 


Sblula B paBHOM CTeMmeHH OCTyT- 

Ha Jit aycopOuuu ruspomepeku- 

cH KYMOIa H3 peakKIMOHHOHM CMe- WE MonEDEPyrE re Bese 

cu. Ecsim xe 9Ta peaKIIMA MPOBO- 

[MJIacb B pacTBope alleToHa HIM xMOpOeHs0Na, TO ee MOPAAOK NO KaTaIMsaTOPy 
Spl Ooee BLICOKUM M CocTaBsa 1,3—1,5. To Hamemy MHeHHIO, TaKadA 3aBNCH- 
MOCTb ksg OT m OGycmOBNeHa aycopOuNeH Hs pacTBopa mpumeceli, Halmpumep, 


Ta6Oaunna 2 


Z3Havenna 2cbekTHBHOH KOHCTaHTBI CKOpOCTH peaKUMH KaTaJIMSHPOBAHHOTO pa3suoxKeHHA 
fufponepexucu KyMoua (& a 10 * cek-!) B 3aBHCHMOCTH OT TeMMepaTypbl H NpHpoOmbl pact- 


BOPHTedA (KOHUCHTpalluaA KaTausaTopa oD r/a) 


i 
PacTBOpuTesb OS 102 20° 30° 40° 50° 60° 70° 80° 90° 
Auerou et Woy LO tel Meet ce tet — — 
‘90 mon.% aueroua + 10 
mMom.% cbeHoa 0,48/1,70) 4,87] 12,08 | 25,7 == ~- == 
70 mon.% atlerona + 30 
MO.% cbeHosa 206\6552)/ 16 22)37,06)]; == — — — — - 
uoKxcan 22 ||, ORONO A G2 Oi PERE) Se == = 
Jiuoxcan + 0,1 Moanb/a1 
aueTtoHa + 0,1 Moub/ J 
denosa el = | Oth a ame Dea Ne AON el aes — = 
Jivoxcan + 0,5 Mosb/u 


auetoHa + 0,5 Monb/a 
dbeHosa er SEG? 4) eA ieenmee Oo ny 1 Al 


Jimoxcan + 1,8 Mosb/a 
auetoHa-+ 1,8 Moub/ J 


| penosa SoA = Hig 5 yelp OsSvaluniien Wats S yc lee a — 
95 mowm.% AHOKCaHa + 5 ‘ 

MO.% BODbI a — —_ — a= ==, | ORY = = 
XK nop6exson * ee I 0-001, 10,1600,27),0,42 1.0, muatees 
i oe 


* KoHueHTpallua BOSjymHO-cyxoro KaTaAHsaTopa 25 r/a. 
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CJIEOB BOLI, CHJIbHO TOPMO3HBINHX KHCJIOTHOe pasOMKeHHe TAAponepeKucyg 
KYMO.1a, YTO B CYUAe NOOaBOK BOMbI HAGMOMAOCh KaK B JAHHOM HCC/e1OBAaHAH 
TaK HW B Oovlee paHHel padote (7, °) Np FOMOreHHOM pa3JlIOKeHHH ruAponepe® 
KHceH. 

CkopocTb KaTamqu3HpOBaHHOrO KaTHOHOOOMeHHON cmosioh KY-2 pasioxwKeHu 
rHponepeKUCH KYMOVJIa B CHJIbHOM CTeMeHM 3aBuCesa OT NPUpOsb! pacTBOpUTeIs 
WM HeKOTOpbIX MOOaBOK. PesybTaTbl MCCeOBAHHA ZTOM KOJIMUCCTBEHHOM 3a 
BHCMMOCTH CBeeHbI B TAO. 2. 

V3 ta6n. 2 BugHo, uTo pa3snomenve TIIK B atlerone npoTekano B 3—4 pasa 
6bicTpee, 4eEM B WHOKCaHe. OcoOeHHO MeJJICHHO 39Ta peaKIMA NMpoTeKasa B XJIOpA 
GeH30ue. Bio ycTaHOBMeHO TakxKe, YTO CKOPOCTb reTeporeHHOrO KaTanHTH4 
yeCKOFO pasJIOKeHHA PHAPOMNePeKUCH KYMOJIa B OeH3OVIe elle HMKe, YEM B XJIOp- 
Gen3oe. Jlo6aBKu cbeHOvla K alleTOHY CHJIbHO YCKOPAJIM 9TY peaKUHIO MU B TeM 
6oulbuef CTeMeHH, YeM BbIUe Oblia KOHILeHTpalua cbeHona. AnasOrM4uHBin 
atbpekT OKa3bIBasIM NOGaBKH alleTOHa, a TaKKe SKBUMOJIAPHOH CMeCH alleTOHa 
v (peHowla K HOKcaHYy. XapakTepHO, YTO MPH OO/IbUIMX KOHWEHTPauuAx (OOVIbUIE! 
0,5 Momb/1) WO6aBOK alleTOHa K JHOKCaHY YCKOpeHHe peaKUHH ObIJIO TAKUM 2Ke, 
KaK U B OMbiTax Cc WOOaBKaMH SKBUMOJIAPHOM CMecH alleTOHa Cc dbeHOvIOM. Ecuiu Ke} 
KOHIECHTpalluA DOOaBIeHHOH 3SKBUMOJIAPHOHM CMeCH alleTOHAa C (PeHOJIOM K JHOK=| 
caHy Oblia nopaqKka0,1—0,2 Monb/n uM ele HMKe, TO 3tppekT Obl 3HAUNTEeJIb= 
HO MeCHbUIMM, 4eM B Cylyuae 0OaBOK paBHOrO KOsMYeCTBa 4MCTOTO alleTOHa.. 

SHauenne zg WIA PeakKILMU B WMOKCaHe JIMHEMHO NOBbIIMaNach C YBeMYeHHeM | 
KOHIEHTPallHH O6aBKH JKBHMOJISPHOH CMeCH alleTOHa Cc (eHOJIOM. ITO yao. 
BO3MOXKHOCTbh rpapPHyeCKHM JKCTPanOMMPOBaHHeM ONPeAeIUTb MPH pa3sJIHuHOH | 
Temlepatype 3Ha4ueHHA kog AIA peakUHH B AHOKCaHe, MpHBeeHHble B TaOu. 2.) 
Bo3MOxKHO, 4TO 3TH 3HAYCHUA HECKOJIbKO OTJIMUAIOTCH OT 3Ha4eHHH, Henocpes- 
CTBCHHO OMpeJeJICHHbIX H3 KHHETHYeCCKHX KPHBbIX MYyTeM OOBIMHbIX pacueTOB. 


il 


TaK KaK peaKIMA MpoTekasla C CaMOYCKOPeHHeM, CTeEMe€Hb KOTOPOTO CJIOXKHBIM | 
OOpa30M 3aBMCela OT KOHUeHTpalHH OOpa3sylOlUlHxcCA MpOLyKTOB peaKIHU. | 


BJIMAHHE LOOABOK BOJbI OblIO OOHAPy2KeHO PaHee MPH KaTasIH3MPOBaHHOM Cep- | 
HOH KUCOTOH pasmoxwenuH TIIK B AuoKcane (7, 3) MB NeqAHOK YKCYCHOHM KHC- | 
more 7): 


yectBe 10 Mow. % K QHOKCaHy B CpaBHUTebHO Maou crenenu (B 1,2—1,5 | 
pasa) 3aMeAIAIM paslOwKeHHe THAponepeKHCH KYMOJIa, KaTa/IM3HpOBaHHOe | 
cmosioh KY-2. XapakTepHo, TO 3TH ROOABKH He yCTPaHANM CaMOyCKOpeHHA. 
CreneHb 3aMeWIeHHA peakUMH, OOycOBeHHad OOaBKaMH yrseBOLOposoB, © 


cejla OT HX OCHOBHOCTH. Tak, HanpHMep, 0OaBKH MeTa- H Mapa-KCHJIOJIOB B CO- 
BePWeHHO OMMHAKOBOM CTeMeHH MOHMKAaJIM CKOPOCTb KaTaJIHTM4YeCKOrTO pa3- 
joxenua PIIK, B TO BpeMA Kak nO JaHHbIM (4) OCHOBHOCTb MeTa-KCHJIOVIa B 20— ~ 
26 pas Oombuie OCHOBHOCTH mapa-KcHuOVIa. | 

113 TemnepatypHoii 3aBMCHMOCTH 2g ObLIM BLIMHCeHbI 3HAeHUA KarKyulelica 
SHepruH akTHBalMu E, KOTOpble H3MCHAIMCh C MpHposo pacrBopuTeia. OTH 
SHANCHHA OKa3aJIMCb PaBHbIMH (B KKaJI/MOJIHX): B alleToHe — 18,6; B cmecH 
90 mon.% auerona c 10 mon. % denoua 17,0: B cmecu 70 mon.% alleTOHa Cc 
30 mon.% (beHona 15,5; B AHOKCaHe, a TakxKe B WMOKCaHe C JOOaBKaMH 3KBH- | 
MOJIAPHBIX KOMYECTB alleTOHa M deHoua 14,5; B xOpOeH30u1e, Ha aGcosIOTHO 
cyxou cmoule KY-2, 8,2 u Ha Bo3LyumHO-cyxol cMome KY-2 12,2. BrruucnenHoe 43 
TEMII€p aTYPHOH 3aBUCHMOCTH HavaJIbHOM CKOPOCTH peaKUHH B JIeAAHOM yKCyCHOH — 
KHCJIOTe 3HAYCHME KarKyUleHCA SHEP aKTHBAalMUM paBHo 14,8 KKaw/MOub. 

Cpapuenve 3Hauenuit kyy u E ia peaxuun, TIpOBeAeHHOH B pasJIMUHbIX pac- 
TBOPUTEAX, MOKA3bIBaeT, UTO CKOPOCTb TeTepOreHHOrO KaTaMMTUYeCKOrO pa3- 
JIOWKEHUA THApPOMepeKucH KYMOJIa He oONpesemneTcA TOKO BenH4nHOH E, 
1130 


| 5 
qj 


‘gaBuCHT M10-BHAMMOMY, TakxKe OT psa Apyrux sakTopos, B TOM 4Ncue MH Ompe- 
@IAIOULUX ACOPOUMIO PaCTBOPeHHbIX BellleCTB Ha KaTaJIMsaTope. 

_ B 3aksrouenve aBtoppl Onaronapat T. [. Bpusakuny, B. VM. Oseakuna u 
I. B. AGnoKosy, NpHHuMaBLIMX y4acTHe B MpOBeeHHH OMbITOB B HalleM HC- 
meOBaHHu. 


Hayuno-vccnemoBpaTebCKHli HHCTHTYT XHMHM Tloctynuao 
np [opbkosckKom rocyapcTBeHHOM yHHBepcuTeTe 21-1V 1961 
um. H. HW. Jlo6ayescKoro 


IMTHPOBAHHAA JIMTEPATYPA 


170. A. Unanuuxkos,B. A. Ulywynuos, Tp. no xumuu u xum. Texuon., Topp- 
qu, 1959, erp. 13. 2B. A. Wlyuryuos, 10. A. Waanuuxkos, JAH, 128, 341 
(959).; Tp. nO xHMHH H XHM. TexHOw., ToppKui, 1958, crp. 50. 3B. A. Ulyuyuos, 
) A. Uaanuukos, A.A. KBacos, Tp. no xumuu 4 xuM. TexHOou. PoppKun, 1959, 
Mee. = MS Kilpatrick, F.E. Luborsky, J. Am. Chem. Soc., 75, 577 (1953). 
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NHonaann Arkajemun mayk CCGP 
1964. Tom 139, Ne 5 


B. H. CTEMAHEHKO u O. F. CEPAIOK 


MU3Y4UEHWE KHHETHKH KKCJIOTHOFO FHAPOJIH3A | 
HEKOTOPbIX ®EHWJI- HW XJIOPPEHWJITJIMKO3SHIOB 4 


(ITpedcmaeaeno axademuxom A. H. Onapunom 27 IIT 1661) 


VM3yyenve KHHeETUKM FHpONH3a TIHKOSHIOB TpeCTaBJIAeT CyULeCTBCHHbIM 
vuHTepec. B 4acTHOCTH, BbINCHeHHe BOMpOCca O TOM, KaKHe CTPyKTYpHble OcoOeH4 
HOCTH Caxapa M ariHKOHa CTAONMH3UPYIOT HH Ke MaOnNH3UpyloT PIMKO3uA4 
HbI€ CBA3H, MOMKET MOCyKUTb OPHEHTHPOBOUHLIM MATepHaJIOM MpH paspadoTKe 
NyTeH HampaBsIeHHOrO CHHTe3a TIMKO3H0B C HYy2XKHOH CTeMeHEIO MpOUHOCTH) 
PIHKOSHHOW CBA3H, HaNpuMep IPH PIMKO3HAHPOBaHHH JIeKapCTBeHHbIX BellecTBs 

M3yyenvem KaTamu3MpyeMoro KHCIOTaMH THApPONH3a TIMKO3MA0B 3aHuMa 
JIMCb MHOrHe HCCJIeLOBAaTeIH, HW B HACTOALee BPEMA NOJYYeHLI CBEeHUA, Kas 
CalollHecsd BIIMAHHA XapakTepa Kouta (7), KOH*Urypallun IHKO3MAHOFO yrvie- 
pofHoro atoma (*:*), KoMdurypalMH aCHMMeTpH4eCKHX ATOMOB yrviepofa B ca- 
XapHOM octTaTKe (°); CyUeCTBYIOT TakxKe JaHHble O BJIMAHMM XapakTepa arJIMKO-| 
Ha MW pa3JIM4HbIX 3aMecTHTesIeH B Hem (°-§). OqHaKO CpaBHUTeJIbHO MaJIO H3Be4 
CTHO O FHAPOMM3e 3aMeleHHbIX QeHHJIPIMKOSHIOB, a JlaHHble O FHpouHse 
TaJIOTeH3AMeMICHHEIX (PeHHJITMKO3HIOB C pa3sJIHYHbIMH CaxapHbIMH KOMMOHeH4 
TaMH COBEPUIeHHO OTCYTCTBYIOT. 

B cBaSH C STHM MbI MOCTaBHJIH CBOeM IeIbIO W3YYHTb THApoNMs eHus- 
TaylOTeCHSaMELCHHBIX eHHJTJIMKO3H0B TJIOKO3bI, TalaKTO3bl WM KCHJIO3bI. 

[ust STOTO ObINM NOYYeHbI IMKO3HbI C pas IMYHBIMH CaXapHbIMH KOMMOHEH4 
TaMH M 3aMeCTHTEJIEM XJIOPOM, BBCJeHHBIM B Map a-MoviowKeHhe OeH3O/IbHOFO Ap ay 

OcHoBoli MeToga cHHTe3a eHHJ- HW PaslOreH3aMellleHHbIX (feHHJITJIMKO3HOB 
Obi MeTon Vembcepuxa (°), cocrosmmi v3 Tpex craqui: 1) aneTumupoBanne| 
MOHOCaXapula C NOJYYeEHHEM ALLeTHJIbHOTO MpOM3BOAHOFO; 2) KOHMeHCALLMA alle>| 
TaTa Cc (eHOJOM — nowyyeHHe alleTaTa riMKO3ufa; 3) OMbINeHUe AalleTHJIbHBIX 
rpynn c nomyyenuem cBo6oxHOrTO riMKO3HIa. 

HavOoubuiee sHayeHne uMeet 2-9 crayua peakUMH, Tak Kak l-a u 3-a cTa 
AMM OObBIMHO MPOTeKalOT C yAOBJETBOPUTeEbHBIMH BbIXO,amMu. Bappbupys 2- 


cTaqMIo peaKIHH, MbI NOJy4aH pa3Hble alleTHJMpOBaHHble (beHUJITHKO3Hy 
yQOOHBIMH nyTaAmu (cM. Ta6a. 1). 


TaOauna ft 


TO, 
DS, Ae; veel ete 

Denua-B-D-ruoKo3uy 174175 —72,9 Ged) 
Penna-8-D-ranakTosuy 150456 as (3) 
Penua-B-D-Kcuno3uy 179—1 80 —50,8 (a) 
n-X nopienun-B-D-ratoKosun Vie 174 —71,6 (14) 3 
n-X jophenua-B-D-ranakTosuy 167—168 —47 Cs) 
n-X noppenua-B-D-Kcunosuy 153154 —Al a) 


OmblieHHe aneTHa 
bHBIX Tpylll B ciyaae (eHHJFIMKO3HOB MpOBOLHMI0Cb) 
mo Metony Ilaxey (}°). ® P 


HSHYCCKHE KOHCTAHTEI NMOJIYYeHHBIX Hamu PIMKO3HOB JlaHbI B Ta6s. 1. 
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B cBa3M C TPyYMOeMKOCTbIO CHHTE3OB TIHKO3HOB MbI MPMMeHHJIH TIOJIYMH- 
PONONAPUMETPHYeCKH MeTOL WIA MSYYeHHA KMHCTHKH PHApom3a, YTO WaBaio 
303MOKHOCTL 3aTPauMBaTb Ha OMbIT Cc 6—8-KpaTHbIM OMpeAeseHHeM KOHCTAaHT 
scero 0,21—0,25 r BelllecTBa. 

Tugponv3 nposogusca nama 1 N HCl npu ~Byx Temmepatypax: 60 x 80°. 
Temnepatypa coxpaHssiach Cc KouleOaHiAMH ete0),057. 

KonleHTpaluv PrIMKO3HOB COCTABJIAM OT 2 no 3%. IlpoOnl B KomM4eECTBE 
),5 Mil OTOUpaucb B pas/JIMUHbIe NepHOb BPeMeHH H HelTp aIH30BaIMCb paB- 
abIM oObemom pactBopa NaOH, KonuexnTpallua KOTOpOrO ONCHD HeMHOrO TIpe- 
Bbilliaia HOpMasbHy1o. Helitpanusatua mpeKpallana THAPOAKs, a He3HauH- 
TeNbHBI MZObITOK WelOuUN yCTpaHAN OWIMOKH, KOTOpbie MOTIM BOSHUKHYTb 
BCJIeACTBHe MyTAapOTaLluu. Tuypomuszat mocie HeliTpanusaluu NepeHOCcHJIN B 
NO YMUKPONO/ApUMeTpH4ecKy10 TpyOKy AauHou | 1M HW eMKOCTDIO 0,8 MI. 


Ta6Oauna 2 


0 mun. {360 muH.|540 Mun. at oe sa Ay ~ 
a Hs.7 54 0,45} -0,09 +0,25]40,4040,54 0,917 
K-4108, man. — Tae a TA A Gord 07 3| 4. flO) — 


Kep = (1,7040,008)-10-*" 
* BperuucneHo. 


KoucTaHTbl CKOPOCTH PHAPONH3a BLIUHCAIHCh M10 ypaBHeHHto Appeuuyca 
ia peaxunn mepBoro mopayKka. PesyJbTatTbl KaKoro onbita mosBeprasucb 
CTATUCTHYeCKOi OOpa6oTKe: BEIYHCJIANaCh CpeMHAA BePOATHAA omHOKa pesyJIb- 
tata. IIpH NOBTOPeHHM OMBITOB BbIMMCJICHHBIC cpewHWe KOHCTAHTHI COBNAaMasH. 
B ta6n. 2 B KavecTBe MpHMepa NOKa3aHbl HECKOJIBKO 6oulee MOMpOOHO AaHHEIe 
© KuHeTHKe rusponusa denun-f-D-rmoKosuqa Mp 60°. 

Ta6Omuna 3 


= ’ 
h KKad/MOJb 


®enun-8 D rmoKo3sug 60 1,70+0,008)-10-% 6 4. 47 M 29 , 86 

80 (2,19+0,024)-10-? 52 M. 

Menun-f-D-ramakTo3uy 60 (6,01 +0,039)-10-3 Nt, ka) NA 27,84 
80 (6,51+0,133)-10-2 49 M. 

®Menua-B-D-Kcun03ny 60 (1,99+0,048)-10~* 58 M. 27,24 
80 (2,05-+0,006)-10 6 M. . 

n-X nopdenns-B-D-rm0Ko03H4 60 (1,29+0,016)-10-? 8 4. 53 M. 28,73 
80 (1,51+0,048)-10-? 77 M. 

n-X nopbenua-8-D-ranakTo3suy 60 (4,51 +0,070)-10 2 4. 33 M. 27 , 30 
80 (4,67+0,087)-10 25 M. 

n-X nopenua-B-D-Kcn 03H}, 60 (1 ,84+0,035)-10-? tere ISM 26 ,57 
80 (1,80+0,008)-40-? 6 M. 


He umes BO3MOXKHOCTH MPHBOLMTb CTONb Ke NOLPOOHO SKCIepUMeHTAJIbHBIe 
JlanHbie THAPOU3a BCeX PIMKO3MROB MPH PasHbix TeMMepaTypax, MbI AAacM KOHeU- 
HBIe PesyJIbTAaTH B BUe CBOAHOH Ta6luubl (Taba. 3), re MpHBeseHbl TakxKe BbI- 
UMCeHHDIe HAMM MepvosEl Nomypacnaya (t,) M SHeprun akTUBaIMH E. Bepoar- 
Hbie OLIMOKH TIpH pacueTe KOHCTaHT OObINHO COCTaBJAJIM 1—2%. 

ConoctaBneHve TH{pouH3a TAMKOSHOB MPHBOAMT K CJIeAYIONLHM SaKJNOUe- 
nusm. Cxopocts rusponusa denun-f-D-ranaktosuya Mp AByXx Temilep aTyp ax 
(60 u 80°) B cpeanem B 3—4 pasa Gombe cKOpocTH rugpomusa cbenus-B-D-rav- 
Ko3ua. [IpumepHo Takue xe COOTHOMCHHA HaOsmoaiucb UM y APyrux aBTOPOB 

_(°) mp conocTaBeHuu ckKOpocTel ruAposusa AJIKUJITIMKOSHLOB, XOTH NocJes- 
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HHe THIPOMUSYIOTCA 3HAUMTeEMBHO MelieHHee PeHUJITIMKOSHLOB. Takum oOpa: 
30M, pa3ivuue KOHGHrypaluuu y 4-ro yrmepoyqHoro aToMa (rsoKo3sa — Tralak 
TO3a) OKa3bIBaeT 3aMeTHOe BJIMAHHE HA YCTOHYHBOCTh FIMKO3M0OB K JeHCTBHK 
KHCJIOT. 

Cxopoctb rugpomusa denus-B-D-Kcn03ua B TeX Ke CaMbIX YCJIOBMAX NpH 
61u3suTembHO B 10—12 pas 6onbue cKopocTu rugpomusa denns-B-D-rr0Ko3H 
ya. Visyuaemple B STHX OMbITaX KCHJIOSHAbI H IOKO3HbI HMEIOT OJMHAKOBYIO 
KOHUrypauHio MepBbIX UYeTbIPeX ACHMMETPHYECKHX ATOMOB, HO OTJIM4AIOTCS 
Hasu4uveM y rsOKO3bI 6-ro yriepogHoro aToMa. Takum oOpa3oM, STOT nocJes 
HUH (akTOP OKa3bIBaeT 3HAUHTEIbHO OOJIbUIee BJIMAHHE HA CKOPOCTb FHpo 
J1u3a, 4eM KOHHrypauuA y 4-ro yrmepomHoro aToMa. 

Topa3o Menbiee BIMAHWE Ha CKOpPOCTb THApomHsa Kak mpu 60°, Tak wu 80% 
OKasbIBaeT FayiOreH, BBECHHbIli B Mapa-nolowKeHve GeH3ObHOFO ALpa, YTO BHL-y 
HO Tp COMOcTaBJIEHHH KOHCTaHT THApomusa Tpex Map LMKOSHAOB. | 

SHeprHH aKTHBAalHH PIMKO3HOB MpelcTaBAIOT OM3KHE BesMUMHEL 26— 
29 KKaJi/MOJIb, HpHueM JIA TasakTOSMAOB HX 3HAYCHHA HeEMHOFO HMKe, YM IIA: 
rIMKOSHOB, a JIA KCHJIO3HJOB HEMHOTO H¥Ke, 4EM JIA PanakTOSHOB. | 

Tlonyuennbie HaMH JaHHble O 3aBHCHMOCTH THAposH3a OT caxapHOl KOMNO-} 
HeHTbI HAXOAATCA B XOPOLIEM COOTBETCTBHH C COBPCMEHHBIMH MpelCcTaBJIeEHHsAMH } 
O M€XaHH3Me KHCJIOTHOFO FHApoOsH3a HO KOH(POpMalvax caxapos (!”) Hu, B CBOIO) 
ouepeb, ABJIAIOTCA HOBbIM MATePHaJIOM, NOATBEPKMLalolluM STH NpelcTaBJeHHA. } 

M3 aByx cxem rugponu3sa — Bautoua (18) u Oppapna (1°),— auckyTupyt-) 
MMXCH NOCeqHHe TOMbl B JIMTepatype, MO-BAAMMOMy, HavOoJIbuIee KOJIM4YeCTBO 
(akToB OObsAcHAeTCA CxemMOl OaBapya (cm. (7°)), paspa6oTaHHOM npeumyuiect- | 
BeHHO Ha aJIKHJIPIHKO3Hax: 


4 
Ould O.H 0. OH 
( dl MeAneaHo fy ; \ +HOH vl 
Sa ele ees Ke OnicTpo = a 
OCH, O re 
Ls bal bu 


H CH, +(CH,OH 


HenpeseibHbili HOH OKCOHMA cyllecTByeT B KOH(OpMalMu mosyKpecna Hi. | 
Tlepexox Konqopmaunu Kpecia Cl, B BHAe KOTOPOH CyMLecTByeT OOJIbIIMHCTBO: 
MMpaHosuoB, B KOHdopmaunio H1, conpoBowmaeTcaA HeOOJIbLIMM BpallleHHeM — 
ATOMHBIX FpylIll MOJleKyJIbl BOKpyr cBa3eH 2,3 u 4,9. 


Tlockoubky CKOpOcTb THApoMsa ONPekeMeTCA CKOPOCTHIO MeAIeHHO Hy- 
wel (asbl — CKOPOCTbIO OOpas0BaHHA (hopMb! nosyKpecaa H1 — 6oubuioe 3Ha- 
YeHHe UMeIOT PaKTOPbI, BMAOUHe Ha BpallleHue ATOMHBIX py BOKPyr 39THX 
cBsasei (2,3 u 4,5). Iipu sToM, KOHe4uHO, HY2KHO YUHTHIBAT OOUIMe NOOmKeHUA, 
CBASAHHbI€ C TepeXOMaMH KOH(OPMAMMOHHBIX (OPM: OGbeMUCTHIC 3aMeCTHTeNH. 
CTPEMATCA 3aHSTb JKBATOPHAJIbHbIC MOJORKCHUA. 

C sToH TOUKM 3peHUA NMOHATHO, YTO MACCHBHBIe 3aMeCTHTeIM, HaxoLAneca 
y C;, OMKHbI NepemMecTHTBCA B NONOKeHHe, HECKOMbKO TipHOsMKarouleeca — 
K AaKCHaJIBHOMY, H TAKHe 3aMeCTHTEIH OyyT TOPMOSHTb BpallleHue, T. €. CKOPOCT ’ 
THAPONN3a. OTHM, NO-BAMMOMY, OObACHAeTCA MeHbIMAA CKOPOCTb ruypomusa 
rJOKO3H0B (I) no cpaBHeHHio c Kcnsosuamnu (II) B HamMx onbiTax. 
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{R=H wan Cl) 


Bmecte c Tem rugpokcna y Cy, Haxofauiica B ranaxtosugax (III) B axcn- 
IbHOM MOJIOXKeHWH, pH yKa3aHHOM BpallleHiu — mpuH mepexofze B dopmy 
onykpecna H| — 6yneT npvOmMxKaTECA K 9KBATOPHAIbHOMY MOJIOMKeCHHIO, YTO 
CKOPAeT THAIPOMH3 ramaKTOSHOB MO CpaBHeHHIO C TAKOBbIM TJIOKO3HOB. 

Hesb3a He OTMETHTb, UTO NOMYYeEHHbIC HAMH J\aHHble He MPOTHBOPeUatT HU CxXe- 

€ rHporwsa riMKO3HAOB, noctTymupoBaHHot Baxntouom (1%), cormacHo KOTO- 
Oi ruiponusy MpesuectTByeT pacKpPbITHe KOJIbILa CaX APHOM KOMMOHEHTHI. B 3TOH 
BASH CJIELyeT YNOMAHYTb, 4YTO pakee, NPM H3yYeHHH COsep»%KaHWA OTKPbITOH 
OPMbI passMUHbIX CaxapoB B pacTBopax (*!), MbI MO yObIBarollemy cofeprKa- 
HIO OKCO-(bopMbI pacnomaramu caxapa B CJleLyIouleM MOpALKe; rl0KO3a > ra- 
AKTO3a >> KCHJI03a — T. €. STOT PA MOJHOCTbIO COOTBETCTByeT PxAy COOTBeT- 
[BYIOWHX TyIMKOSHLOB. 
B OTHOWeHHM BIIMAHHA 3aMeCTHTeJIA B APOMATHYeCKOM arJIMKOHeE Ha CKO- 
OCTb FIMKO3HOB HYKHO 3aMeTHTb cyielyroulee. B MTepaType HMeIOTCA HeKO- 
Dpbie CBeJeHUA O TOM, 4YTO OPHeHTHpPyrolllve Tpynnbl MepBoro NopAKa, Kak, 
ampuMep, MeTHJIbHan, OYTHJIbHaA HM NPOMWIbHaA, yYBeMMYMBAIOT CKOPOCTb Fus- 
pmv3a (*); B paHee OnyOHKOBaHHOH padoTe OblIO MOKasaHO, YTO FHAPOKCHI 
apOyTHHe BABOe yBEIMYMBaeT CKOPOCTb FHAPO/H3a MO CpaBHeHHIO C TaKOBbIM 
eHUJITOKO3H a (?”). 

Tanorenbl, Kak H3BeCTHO, B KaveCTBe OPHEHTAHTOB BelyT CeO CBOeOOpasHoO: 
HM ABJISIOTCA OPHEHTUPYIONIMMH rpynnamu nepBoro NOpAAKa, HO BMecTe C TEM 
OHV2KaIOT 3JIEKTPOHHYIO MJIOTHOCTb B Aspe. 

Heckombko Oosee MeenHblli ruipomn3 Tpex n-xnopdenua-f-D-raukosujoB 
9 CpaBHeHHIO C TAKOBbIMH (PeHUJITIMKO3HAOB, HaOJIOLaeMbIM B HALIHX OMbITaX, 
SbACHACTCH, MO-BHUMOMY, MOHW2KeCHHEM JJIEKTPOHHOH MJIOTHOCTH B spe, 
TO M 3aTpyAHAeT NPUCOeMHeHHE MPOTOHA K KHCJOPOLY PIMKOSUMbHON CBASH. 


VMuctutyt 6voxumun um. A. H. Baxa Tloctynu.10 
Akajemun Hayk CCCP 24 II 1961 


Katenpa opraHvueckol XHMHH 
Ilepporo Mockosckoro MeQHWHHCKOO HHCTHTyTAa 
_um. WM. M. Ceuenopa 
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10. M. YKPAHHCKHA u uaen-Koppecnonzent AH CCCP A. B. HOBOCEJIOBA 


AMCEJIEHW Ab! MOJIMBQEHA HW PEHHS 4 


MoSez Obit BrepBbIe NoMy4eH TyTeM HarpeBaHHA MOJIHOJeCHOBOH KUCJIOTE 
¢ CeJIeHOM B ToKe Bogopoyia ('), a ReSe2— nyTem pasnoxeHua Re2Se; B BakyyM 
mpu 325—330° (?). Kpucranmoxumuyueckwe HM 3/IeKTpH¥eCKMe CBOMCTBa 9STHY 
coeqMHeHHH, CYA MO JMTpatype, Ao cero BpeMeHH He H3y4alucb. B cBa3H C TEM 
TO NHC Mbp bl MouIH6qeHa MU peHua (°) OOaaoT OAMHAKOBBIM THOM KpHcTall 
jmueckoil ctpyKtypbl, a MoS2 2aBHo U3BeCTeH Kak MOJyNpOBOAHNK, MpemcTaB) 
JIAO MHTepeC U3YYHTh C STO TOUKH 3peHHA CBOMCTBa FHCeJeHUJOB MOMOReHs 
WM peHHa. 

B uae paGote cuHtes MoSez u ReSez IpoBOAHJICA CHeKaHHeM NOPOLIKOOG 
pasHbIX MomNOJeHa u peHuA (06a yUcTOTOH ~99%)cocTexHOMeTpHYeCKHM KO) 
JimuecTBom ceeHa (99,9% OcHOBHOrO BelllecTBa), B 3alladHHbIX NO BakKyyMON 
KBapleBLIX ammysax, pH 700° B Teyenne 100 yac. Ilomyyenupie npenapaTy 
npeAcTaBs AM coOoH cepble c MeTasH4YeCKUM OJICCKOM NOPOWIKH, BIONHE ye; 
TOHUMBbIe Ha BosAyxe. PenTrevocbemKa OOpasiloB MPOBOAMNACh NO METOAY MO) 
polka B KaMepax Tuma PKJI-57 Ha mMequHoM u3nyyenun. B ta6a. | TIpUBe eH) 
pesyAbTaTBI HHAMUMPOBaHHA MOPOUKOrpaMMBl MoSez. Jlucenenny MomnGqene 
oG6aqaeT TeKcaroHasIbHOH 3leMeHTapHOH saueHKOH C MapaMeTpaMH: a= 
=419,20, K Ajee CO =0l 2, Ogi K he 


Ta6aunua it 


Muguuupopanve nopowkorpammbl MoSes, uamyyenHe Cu Ka = 1,539 KX 


OQ rel 
= | sin® 0-106 sin? 6-404 || + | sin? 0-104 sin? 0-404 
og ‘ ARI og hkt 
ay) HaHeHo BbIUHCAeCHO | Q HaliqeHo BbIYVHCACHO 
mS, Ss 
8 140 002 443 5 3496 204 3499 
2 565 004 571 3 m| 3833 205 3820 
8 732 400 732 7 4486 118 4479 
1 870 102 875 9 5134 { 4120 5124 
40 m} 4058 103 1053 \ 0012 { 5138 id 
4 1284 006 4284 6 5AA5 423 5445 | 
6 1628 105 4624 4 5757 1410 5764 
410 2497 110 2196 3m} 6044 125 6016 i 
5 2984 008 2283 4 6586 300 6588 ; 
4 | 9349 112 2339 { 6748 302 6731 
2 2774 114 2767 5 7875 306 7872 ' 
4 2934 200 2928 Aw} 8780 220 8784 ; 
6 3249 203 3249 5 8878 308 8874 


4 
TIukHometpuyeckaa norHocTs jis MoSez Opima HafigqeHa paso 6,90 4+ 
a> 0, 05sreM ; 

Ecuiu 1peM0JIOKUTh, YTOB QJIEMCHTapHOH ageHKe MoSez, TakxKe Kak Hy MoSz. 
HaxOJATCA [Be MOPMYJIbHbIe ECAMHUIbI, TO PpaccCuwTaHHad MOTHOCTb MoSe: 
OKaxKeTCA paBHOH 7,0 r/cM’, YTO NOCTaTOUHO xOporO cormacyercs C IIJIOTHOCTBIO 
HaWeHHOH SKcHepHMeHTasbHO. BowpuiMHCTBO AMHHI MOpOwKOrpaMMbI MoSe: 
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HMIMpytOTCA C TeMH 2Ke HH eKCaMH Ak/ aTo uw y NopowtkorpamMmpl MoSz. Kpome 
rO, B TOM H APyroM Ciyyae HMeIOT MeCTO OJHHAKOBBIe YCOBHA HeMorallieHuA 
ebsekcos Tuna Ah/ u OO/ mpu uetHom J. Bce 3To nosBOAeT CUHTAaTh JUCeeHH, 

TUCyIbpuA MOMHOLeHa M3OCTPyYKTYPHBIMH CoeMHeEHHAMH. 

IlopomkorpammMa ReSez o6saqaeT COGCTBeHHLIM HaOOPOM MexKIJOCKOCTHBIX 
ACCTOAHHU, 4TO YKa3bIBaeT Ha MOMHOe NpOXomTeHve peakKUHH MeExy peHueM 
CeJieHOM. Oua COJepxKHT 3HAUHTebHO GoublUIee HCO MHHUH, uem y MoSe2, 
lOXKUTb HX B SJIEMeCHTapHOH aAyelike Tuma MoS2 He ygaetca. BepoaTuo, cTpyK- 
ypa WuCeeHHa peHHaA Oomee HH3KOCHMMeTpHUHA. 

INEKTPOMPOBOZHOCTS U TepMo-9.71.c. MoSe, u ReSe, u3Mepauucb MOTeHILHO- 
e€TPH4ECKH, M10 KOMIeHCallMOHHOM cxeMe*. OOpa3ilbl NpedcTaBsAIH COG6OK cTON- 
MKM JMametTpom 4 mM w BbIcoTOH 12—15 mM, cnpeccoBaHHble 43 MOpPOUIKOB Moy 
apjenuem 8 7/cm?. M3mepeHua 2IeEKTPONPOBOAHOCTH MpOBOLNJIMCb B MHTepBase 
smnepatyp 20—70°. IIpu 22° ynenbHaa ameKkTpompoBogzHoctb MoSe, oKa3a- 
acb paBHou 1,23-10-* om~!-cm7!; np NOBbIIMeHHM TemMnepaTypbl OOpasila oa 
aMeTHO BO3pacTala HM upu 62° paBHanacb 2,30-10-* om-t-cm-?. Y ReSe, 
pu 24° ona paBHastacb 6,75-10-° om-!-cm7!, a npu 64° Bospocaa no 10,7-10~5 
M-t-cm-?. TlonoxuTeIbHbI = TemMmepaTypHbI KosppuUneHT  93eKTpO- 
POBOJHOCTH M ee BeM4HHA YKa3bIBaIOT Ha NMOJYMPOBOAHUKOBbIe CBOMCTBAa 
loSe, u ReSe,, uro NOATBepxKLaeTCA TAKKe BLICOKOM TEPMO-3.J..c., OOHap yKeHHOM 
aMuH y STHX COequHeHuH. TepMoasJieKTposBMwKyulan cua oOpa3sn0B MoSe, 
ReSe, H3Mepsalacb 10 HHTerpaJIbHOMY MeTO, (°), 10 OTHOLIEHHIO K aJIIOMeJIO. 
‘a3HOCTb TeMHepaTyp MexKYy KOHILaMH OOpa3ila BapbupoBasacb oT 25 no 150°. 
" MoSe, BesIM4MHa TePMO-3.J1.Cc. IPH ITHX YCJIOBHAX COOTBETCTBEHHO H3MeCHAJIACb 
‘MuTepBase 610—430 p,8/rpag, a ia ReSe, or 1200 go 880y8/rpan. B o60nx 
Wyuaax TOPAYHH 30H (astoMesb) 3apmKaJICA OTPHWaTeIbHO, Ha OCHOBaHHH 
TOrO MOMKHO CUMTATb, YTO CHHTe3HPOBaHHble HAMM JIMCeJIeHHbI MOHOZeHa HU 
HUA ABJIAIOTCH MOJyNpOBOMHNKaMuU p-Tuna (°). 

_ B 3akm1oueHve CUMTaeM CBOMM MPHATHbIM JOJITOM BbIPa3sHTb OlarofapHocTb 
J. II. Cumanosy 3a oOcyxKyeHve pe3yJIbTATOB PeHTTeHOBCKOrO UCCJIeOBaHHA. 
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MockoBcKHH rocyfapcTBeHHbI yHMBepCcuTeT Tloctynuso 
um. M. B. Jlomonocopa 4V 1961 © 
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MW. A. WHXMEB, M. H. AJIMEB u B. M. PYCEMH3AJE 
MCCJIEQOBAHHS B OBJIACTH CHHTE3A VM MPEBPALIEHHA 
HENPEEJIbBHbIX KPEMHHMOPrAHMYECKMX COEXMHEHWM 


CHHTE3 PA3BETBJIEHHbIX KPEMHEYI JIEBOJOPOJOB AHALETHJIEHOBOTO 
PATA 


(ITpedcmaeaeno axademuxom B. A, ApOys0eem 16 I 1961) 


B npeabiqyiHx HallMx HCCIe1OBaHHAX OblIH H3Y4YeHbI CHHTe3 H peaKILHOH-| 
Has CHOCOGHOCTbh KPeMHHHOPraHH4eCKHX ALleTHJICHOBbIX, JHALeCTHJICEHOBLIX CIHp-| 
TOB (') H KpeMHeyrsmeBOAOpOAOB BHHUJalleTHMeHOBOTO psaya (?). 

B Hactosmlen padoTe OnHCbIBaeTCA C eJIbIO JasIbHeHWlero pa3sBHTHA HauIMxX 
HCCJIe€HOBaHHH HOBbIM MeTOJ CHHT€3a Pa3BeTBJICHHBIX JHalleTHJICHOBbIX KPeMHEe=, 


| 
: 
! 


YrIeBOLOPOAOB Ha OCHOBE FaJIO“OMNPOM3SBOAHbIX KPEMHHHOpraHWyecKHX alleTH- 
JI@HOBbIX CIIMPTOB H TpeTHYHOOYTHJalleTHNeHa MO CxeMe: | 


( 
| 


HCl . (CH,)sC—C=CMgBr 
R—COH—C=C—Si(CH3)3 —-+ R—CC]—C=C-—Si (CHs3)3 ———————-=> 
| 
CHs CHs 


CH3 
| 


R 

rie K = CH, CH, metpet.-C, Fly. | 
Hasmuve JByxX TPOWHbIX CBA3eH B MOJYYeHHIX JM alleTHJICHOBbIX KpeMHe-| 
yrleBoxopoqax AOKasaHoO THPpMpOBaHHeM HX AO MpesebHoro. B uTore npoBe-| 
JCHHBIX MCCJeJOBaHHH HAMM BIepBble MOJY4eHbI H OXapakTepH30BaHbl TPH mper-| 
CTaBHTeIA KPCMHHMOPraHWyecKHX AILeTHJIEHOBbIX XJIOpHAoB (1~*) u Tpu npes+ 
CTABHTCIA PaSBeTBJICHHbIX JMalleTHJeHOBbIX KPpeMHeyrseBowoponoB (*~*), KOH-| 
CTaHTbI KOTOPbIX NIpHBeseHb! B Tab. 1. | 


IKCNeCPHUMeCHTAABHAA Wa (CT b 


[Ip CHHTese aleTHeHOBLIX XIOPHAOB peaKUMA NPOBOAUMACb B TpexropJolt 
KPyPIOQOHHOH Kom6e emMKocTbIO 150 Ma, cHaOGKeHHOH OOpaTHbIM XOJOJIMIbHM-| 
KOM HM Te€PMOMeTpom. | 

Cuutes OTPUMETHACHAMNA-3-MeTHANeCHTHH- 45 
x 10p-3 (1). B peaknuonnyto kon6y, comepxamyio 21,25 r 5-Tpumeruacuna- 
3-MeTHINM€HTHH-4-o41-3 (T. kun. 61—62°/2 mM) npu 30° nponyckanu rasco6pasHbiit 
XJLOPHCTHIK BoROpog. IIpu stom Temnepatypa B peakIHOHHOH cMecH TlOgH A ach 
jo 48°. Uepes 45 muy. B Kon6e O6pa30Baiocb ABa CAOn peakuusa 6biia TIpeK 
pamjena. Bepxuuli cno orgensiu of HuxHero (BOZHOTO clon), cymmHau CaCl 
u TeperousAH B BakyyMe. IIpu stom Bpimemeno 15 r (63,8%) 5-TpumeTHicusaHa-3- 
METHJINCHTHH-4-x0p-3 ¢ T. Ku. 388—40° (2 mM). StTHM MeTOJOM Momy4eHbI ene 
Aba UPCACTAaBUTeMA AleTHJICHOBLIX MOHOXJOPU OB pasM4Horo cTpoenusa. Kox-| 
CTaHTbI BCeX TpeX NOMYYCHHbIX XJOPHAOB MpuBexeHbI B Tabu. 1. 3 

CuutTes3 l-TpuMeTHaACHaAUuaA-3,6,6-TpuMeTua-3 -3TU I 
rentawuun-l,4 (5). K peaxrusy Tpunpapa (ipHroToBseHHoMy H3 2,4 a 
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Mg, 10,9 r CzHsBr) B reuenne 25 MuH. Ip MOCTOAHHOM MepeMeIMBaHHE 
axkieHuu Jobapiain 8,5 r Tper.-6yTuaneTHieHa B 20 MI atpupa. Cozep 
Koul6bI Moce 40-4uacoBoro CTOAHHA HarpeBaJl Ha BOAAHOM Gave to 35° Bb 
Bal Ip 9TOM TeMmepaType JO MpeKpallleHHA BbIeeHHA STaHa. K oOpa 
wieMycA KOMMIeKcy — MarHui-OpoM-TpeT.-OyTHalleTHIeHY B KayecTBe K 
3aTopa AobaBaau 1 r CueCle wu 0,5 r HgCle (*). Tlocae 0,5 ac. nepemeny 
cMecb OXaKaIn JO —2° u B Hee JOOaBIANM AleTHeHOBLIH xopuy (7) 
amuectse 21,68 r. Satem cozep»KuMoe KOJIGbI OCTABIAIM TIpH KOMHATHOM 
paType H MepememmBannu Ha O8 yac., Nocwe vero HarpeBalM B TeYeHHe | 
M pagaraiaM pa3s0aBmeHHoH HCl. SpupHpili pacTBop M BbITAKKY CyLIM! 
mpoKaeHHbIM NazSOu. Ilocae orroHku 9upa AByXKpaTHOH MeperouKoH| 
geno 14 r (59,7%) — 1-TpumMetuacunua-3,6,6-TpHMeTHI-3-STHATenTala 
eT. Kun. 56—58° (2 mm). AHanorv4HbiM MyTeM MoslyyeHo elle 1Ba IpezcTak 
MalleTHJICHOBLIX KPeMHEYTJIEBOAOPOAOB, KOHCTAHTbI KOTOPbIX yKa3aHbl BT 

TuapupoBaHyune ANHANeETHMEHOBOTO KpeMHey 
HO 0 p08 ase) i 

Baio B3aTO 0,2 r katamH3aTopa Ni Penes B 5 MJ MeTHJIOBOrO CHupTa. 


B nepspie 13 MMH. NpHcoeqMHeHHe BOMOpOa IO SHEPrH4HO UM ODIO 
ieHo 11 ma; noce 4Yero MorsonuleHve BOZOpOsa MpoTeKaslO O4eHb Mep 


Bogopona. Teoperuyuecku [id MOmHOrO THApHpoBaHuA AByX TPOHHBIX 
TpeOyetcax 47 mJ Bogopona. 


VincTuTyT HedTeXHMHYeCKHX Mporeccos Tocrynu| 
Akaylemuu Hayk As3zep6CCP 11119 
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s T'unpupopanne AMALCTHACHOBOTO KPeMHEYyrleBo_opola MpOBOAMOCh B 1a60F 
hpop. JI. X. Opetiynuna c yuactuem HV. O, PKyKoBol, 3a 4TO HM BbIpakKaem Garofa 
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PH3HYECKAA XUMHUA 
H. H. TOPBAHb, B. B. ASATAH u A. B. HAJIBAH/AH 


OMPEAEJIEHHE KOI®P®HUMEHTA PEKOMBHHALMM 
ATOMOB KHCJIOPOJA HA MOBEPXHOCTH KBAPHA, 
MOKPbITOrO TETPABOPATOM KAJINA 


(II pedcmaeaeno axademuxom B. H. Koxdpameeceim 30 ITT 1961) 


peKTMBHOCTh peKOMOHHALMM aTOMOB HM pajlMKaJIOB Ha NOBePXHOCTH B 
‘IbHOM Mepe OMpeslesAeT BMAHMe MOBepXHOCTH Ha PeakUMH, MyiMe 
THEM STUX “ACTH. B uacTHOCTH, OUCH BEJIMKO BJIMAHME MOBePXHOCTH Ha 
€ peak OKYCeHHA u ropeHusa. Busy OoubUIOh pacipocTpaneHHocTH 
K OKHCJIMTCJIbHLIX peaKIMi, UAyUIMX Cc yacTHeM aTOMOB BoOoposa, 
doa M paguKanoB OH, ocoGenHo MHOFO PpaOoT NOCBALLeHO ONpeneseHHto 
MIMeHTOB PeKOMOMHALMM UX Ha pa3sMUHBIX NoBepxHocTax. IlouTH Bo 
a6oTax IpuMenssica MeTog ulyna (*~°). OTOT MeTOA HMeeT TOT HEOCTATOK, 
JNH3H Wyma cosqaeTcA 3HAUNTeJIbHbIM TpalveHT KOHICHTpaluh pekomOou- 
MMHX UacTH, (ocoGeHHO pu CombuIUXx sdbPeKTHBHOCTAX pekcmOnHallun), 
HOCHT 3HAUHTeIbHYyIO OWIMOKy B pe3yJIbTaTbl H3MepeHHH. Ilpumenenue 
eTpoB Bpega — Tapteka Ayia ycTpaneHuad sTOrO HeACcTAaTKa (°) cBa3aHO 
OMKHEHHEM METOJIMKH. 
‘A ompesemenua Kos@buuMenTa PeKOMONHALHM aTOMOB KucwIOposa Ha 
i¢ Kponren6om u Crpany6eprom (’) Obl MpHMeHeH MeTOJ, 9JIEKTPOHHOTO 
‘arHHTHOTO pesoHaHca. OzHaKO M3MepeHHA NPOBOMJINCb pH KOMHATHOH, 
patype. Onpeylesenne Ke STHM MeTOJOM IPH TemMnepatypax peak OKNC- 
M TOPeHHA MpPMBOANT K OOJIbIIMM SKCIePHMeCHTAIbHBIM TPYyHOCTAM. 
If onpefenenua Koscbdulventa peKOMOMHAMA aTOMOB Bo,opofa (en) 
3JIHUHBIX MOBEPXHOCTAX BECbMA MWIOJOTBOPHBIM ABJIACTCH METOL, OCHOBAH- 
(a H3MeEPeHHH MepBOro Mpesesia BOCIAMeHeHUA CMeceH BOMOpOAa C KUCO- 
B COCy/lax, MOKPBITbIX HCCJIeyeMbIM BEILECTBOM, a TAKHKE METO, OCHOBAH- 
[a H3MepeHHH CMeleHHA STOTO Tpeseia MPH BBEMeCHHU B CocyA cTep2KHeli 
TBETCTBYIOWUM NOKpbiTuem (°,°). OTH MeTOAbI OONaqaloT TeM NPCHMyIlecT- 
ITO He TpeOy10T 3HAHHA KOHIEHTP alu PeKOMOMHUPYIOMIMX YaCTHI, NPOCTH 
IBOJIAIOT ONPeMeNUTh €H IPH TeMMepatypax MpoTeKaHUA NpoueccoB rope- 


IHaKO OnpefeseHHe ey NO MepBOMY Mpeseny BOCHNaMeHEHHA BOMOPOAHO- 
~pOMHOM CMeCH BO3MOX%KHO OslarofapA TOMY, 4TO B TaKOH CHCTeMe KOHILCH- 
s aromos H Hamuoro MpeBpliiaeT KOHUCHTPallMio aTOMOB O H paAMKaJiOB 
M, 3HAUMT, MONOKeHNe Mpemema onpesesAeTCA KOHKypeHItMeH PeakUA 
1B H 8B OObeme, NPHBOMAMeH K pasBeTBeHHIO lene, H UX reTeporeHHol 
10MH allH. 

Ma u3yueHHA 2%e sddeKTHBHOCTU TeTeporeHHOH peKoMOnHalHu aTOMOB 
ypota (€0) MeTOJOM H38MepeHHA NpefevIOB BOCIWaMeHeHHA HeEOOXOMMO 
aTb TAKY1O CHCTeMY, B KOTOPOHM KOHILCHTP alu A ATOMOB O 6nia Onl no Kpalinelt 
COH3MepHMa C KOHIEHTpPalivel ATOMOB BOMOpOMa, T. €. CHCTeMY, B KOTOpOH 
acc PaSBETBEHUA Uelleii 3aBuCed Obl OT CKOpOCTH peakuui aTOMapHOTO 
ppowa. Tako cucTemoii Cc XOpPOlIO H3BeCTHBIM ME€XaHH3MOM peak 
2TCH HH3KOTeEMMepaTypHoe FopeHve OKUCH yrviepofa B NPUCYTCTBUM MaJbIx 
soK Boopoma (2°-1). 
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MexaHu3M 3TOM peakiHH BOTM3H epBoro Npegesa BOciIaMeHeHHiA y 
OniTh MpegcTaBieH CseqyrouleH cxeMOH: 

Hy 0, = 20H, ae q 
OH +- CO = CO, + H; . 

H+ 0, =OH + O; 

O + He = 0H -- Hi; 

H + cr. — ru6enb; 
O -- cr. + rn6emb. i 
Ha ocwope 3TOM CX€Mbl H3 KPHTHYeCKOFO YCOBUA CaMOBOCIIWIaMeHeH Hs 
AerkO NOAYYUTh BbIPaKeHHe a 


(ky)°° ula 
(OF lie hey [14 es (Ha) |? 


2Re 


MM 


10 


0 100 


530 600 650°C 


=~ 


Puc; 4. 3aBUCHMOCTH IIpefes0B BOCIIaMeHeHHA Pyc, 2, 3aBnncHMocTD Po. OT 1/ Peay) 
seTOMpeParypw das ewecel 2Ha-4 Os OH seunearypax:, 1-550" 2 — Sa 
a "8 —4,0%; 4—1,95% J B00; 4— 620°; 5 640 


rye (O2)°° u (He)°° — Konuentpanuu KUCOposa M BoOposa Ha NepBOM | 
lee BOCIIIaMeHeHHA; k; — KOHCTAHTbI CKOpOCcTeH COOTBETCTBYIONIAX pea 
Vingekcbl CcBepXy yKa3bIBaloT, TO BEJIMUMHbI OTHOCATCA K CMecamM CO c Op 
llepxKallux Mable Wo6aBKu He. 

B cuygae TeveHuA peakUHii rereporeHHoro OOpbiBa wee B KHHeTHUEeC 
o6acTH ky W ks He 3aBUCAT OT CocTaBa CMecH. ONycTHB MOSTOMY HHAeKCbI 
9THX KOHCTAHTAX HM 3aMeHHB B (1) KOHMeEHTPaHH NaplHa/bHbIMH JaBJIeHel! 
nomyuaem: 


po. ‘By aT ksT } 
2 Dy 1029 ks- 1019. ph? 


V3 sToro BbIpaxKeHuA ClelyeT, UTO Ip MpoTekKaHuu peakuu (LV) u ( 
S CO: G : : 
KHHeTHYeCKOH OONaCTH 3ABHCHMOCTb po. OT l/pa. IIpH MOCTOAHHOM TeMM 


Type OJMKHa HOCUTb JIMHeHHbIM XapakTep C OTPe3KOM, OTCEKAeMBIM Ha ocn 
AuHaTOH, paBHbIM 


b = kgT | 

~  Bka 1018? ; 

d 

HM YIIOBbIM KOSPPHUHEHTOM, PaBHbIM 
kaT ksT 


to oO 


2ko-102® — kg- 1029 Rs. . 
TakuM o6pa30M, H3MepHB pM pa3HbIX TeMMepatypax MepBbIe npemesbt 
MJIaMeHeHHA CMeceH CO u Oz, cofepxKalux pasM4Hble MaJibie qo0aBKu I 
pola, MoxKHO Halitn tga ub Mu, Momb3yacb USBeCTHOH BemMMUMHOH ks, qt 
olpeyenuTh ks. 4 


4142 


Kos@dburuent (s) PeKOMOHHAILMH aTOMOB O,) MOKHO HAaHTH M3 3HadeCHHA Rs 
O BbIpaxKeHHWO: 


£0 
0% 
Rs 


Sala (5) 


Ie Uo — TellloBad CKOpocTb aTomos O; d — Auamerp cocyga (’). 
EcaM B McCJleyyeMOM HHTepBasie TeMMepaTyp 


o u3 (3) u (4) H M3 TeMMepaTypHOH 3aBMCHMOCTH Vo JlerKO NOMyTHTb ypaBHe- 
He 


tga Rs in ties: 
eras ~ | R.4g19 © 2,3RT ? ” 
We 
, 2° V 8Rinm 
— -_* ; (7) 
t 
Cormacuo (6) B 9TOM cily4ae Meany Ig aa u 1/T yommKHa HaOsMoLaTLca 


[HHeHHaA 3ABMCHMOCTS. 


V3 yraosoro Koappuluenta MpAMol uM H3 wu3BecTHOH BemuunHb! E's MomwKHO 
0 


mipenemuTh Es, a v3 HatalbHOll OPAMHATHI, PpaBHOH lg MOXKHC pac- 


5 
Ro.1019 
SUHTATh £0. 

ONEITbI MpOBOAMJIMCh B MOKPHITOM TeTpaOopaTOM KasA KBaplleBOM COCYAE 
auaMetTpom 2,8 cm u quuHol 14 cm. Ilepex u3sMepeHuAMH TlOBepXHOCTb o6pa0a- 
{bIBalaCb MHOFOKpaTHbIMH BOCIIJa- 
MeCHeHHAMH BOJOPOAHO-KUCOpomHOn 08 
omecH, BCMeACTBHe “ero Mmpeyest Mo- | 


HMKAIICAH MO HeKOTOPOTO CTAOHIb- yj. 47 
Horo 3HayeHun. Metoquka mpoBeye- Se 5 
HUA ONBITOB onucaHa pauee ("*). = % 
[Ipefemtt BociiaMeHeHua M3Me- Dee ia Te se 1 Te 
PAIMCh B WHTepBase TemmepaTyp 10/7 —> 


550—640° maa cmeceii 2CO -+ Oz, 

icomepxKamux 1,95; 4,0 u 6,0% Hae, Puc. 3. 3apucumocrs lg 
wu mis cMecu 2He-}+ Oz. PesybraTbl 

9THX H3MepeHH IipeycTaBJIeHbI Ha 

puc. 1. Momyuenubie mpeyeibl BOCIWIaMeHeHHA B 100 c .HUIHHM pa3 HuxKe COOT- 
BeETCTBYIONMX pefseoB B cocye, MOKPbITOM MgO, oGecneuuBatolleH TeyeHHe 
peakmuli (IV) u (V) B audbpysnoHHolt o6mactu (*°). 

Huskne lpenespl BociiaMeHeHa cMeceu He c O2 u CO c Oz, a TakxKe 3aBH- 
CHMOCTh BEMYMH MpelesoB OT COCTOAHUA MOBEPXHOCTH yKasbiBaloT Ha TO, yTO 
peaxuuu (IV) u (V) mporekaioT B KHHeTHYeCKOH OOaCTH. 

YuuTbIBad, ITO 


pened 


at 


4 sa H, 
ko iS ae [Oz] ? 


bo 


rie [Oz]'* — Konmentpauua KuCMOpoga Ha MepBoM Mpeaeiic BOCIIJIaMeHeHHA 
BOJOPOMHO-KUCIOpOAHOH CMecH, MpaByl!0 YaCTb BbIparkeHua (3) MOXKHO 3aMe- 


o 


HHUTb Ha po. Qro o3HauaeT, YTO OTPe3OK, OTCeKAeMBIM Ha OCH OPAMHAT nIpaAMoi 
ic. — l/pu., paBeH MapivasIbHOMy j\aBJIeHHIO KHCOpoxa Ha HepBoM Mpefee 

gociiiaMeneHua cMecu He c Oz. 
3aBHCHMOCTb po. OT l/pu, pH pa3sJIMUHbIX TeMiepaTypax mpescTaBlena 
Ha puc. 2. Kak BUHO 43 PUCyHKa, 9KCIepUMeHTAJIbHbIe AaHHble NOATBEP*KTaroT 
1143 


T1paBubHOCTh ypaBuenus (1). C MOMOUbIO STAX NPAMBIX OblstH paccunTannl tg ¢ 


= - = oT 1/T npegctapaena ua puc.3. Benuunna Es — Es) 
. 


paccuHTaHHad M3 yroBoro KosdpuveHTa MpAMOM Mo (6), OKa3asacb paBHOr 
5,6+0,2 xKkan/Monb. Yautpwaa, uto Es = 11,7 + 0,7 Kkan/Monb nomyuaem 
@°) Es = 6,141,0 xkan/momp. €6, paccunTanHbtit no (6) u (7) 43 oTpesKa Ha 
OCH OpAMHAT UH 43 BeMMUNHE! ks = 1,1-10-*° cm*-mMonex~*-cex"?, oKa3asica pas: 
HbIM 1,65-107? cex7?. 

Takum o6pa30Mm, B HcCehyeMOM MHTepBasie TeMIepaTyp 8&0 MOXKHO Mpes- 
CTaBHTb B Be 


u 6. 3aBucumoctTb lg 


&0 = 1,65 -10-2 e-(6100+1000)/RT ceK-1, 


V3 Bernuun 0, HaliJqeHHbIx rTpaduyecKku, H H3BeCTHOM BeM4MHEI Rp (1°) No ypaB-) 
HeHHIo (4) H MO BbIPaxKeHHO, aHaIOTMYHOMY (5), AIA pa3sMUHbIX TeMnepaTyp 
ObII paccuHTaH KoadpULHeHT PeKOMOMHALMH ATOMOB BOJOposa Ha CTeHKe (&y)}) 
OKa3aBlIHHCA PpaBHbIM 

&y = 9-107! e~(540048000)/RT |" 


YeHHAMH, NovyyenHbimu A. B. Han6angqavnom u C. M. UWly6unok (°) uw H. H. Ce-}} 
MeHOBLIM (7°), ‘y 


VinctuTyT xuMuuecKO du3HKH Tlocrynusio 
Akayemun Hayk CCCP 25 III 1961 


UMTHPOBAHHASA JIMNTEPATYPA | 


1W. V. Smith, J. Chem. Phys., 11, 3, 110 (1943). %L.N. Miffling, Handb,] 
d. Katalyse, 6, III, 94 (1943). °1T. K. JlappospcKaag, B. B. Boepoacku yy 
MKOX, 25, 9, 1050 (1951). *J.W. Linnet, D.G. H. Mardsen, Proc. Roy. Soci 
A. 234, 1199, 489, 504 (1956). 5 J.C. Greaves, J. W. Linnet, Trans. Farad. Soc., | 
55, 8, 13823 (1959). 6 J.C. Greaves, J. W. Linnet, Trans. Farad. Soc., 55, 8, 1338 | 
(1959. "7S. Krongebb, M. W. P. Strandberg, J. Chem. Phys., 31, 5, 1196) 
(1959). ® A.B. Han6augzan, B. B. Boesponcku it, MexannsmM OKHCeHHA H | 
ropeHuad BUZopoza, H3y. AH CCCP, 1949. ® A.B. Han6augyanu,C. M. Ily6una, } 
PKOX, 20, 1249 (1946). 2° B. H. Konazpatpbes, Cnextpockonnueckoe u3yyeHHe XxH-, 
MH4eCKHX ra3z0BbIx peakunh, M3n. AH CCCP, 1944. 4E.J. Buckler,R.G. W. Nor- 
rish, Proc. Roy. Soc., A 167, 930, 292, 3, 18 (1938) H.C. EunuKkoaonak, | 
A.B. Han6Oauynu, Kunetuxa nenniix peaxunii oxucnenus, May. AH CCCP, 1950. | 
155TH. Clem enon: Henubie peakunu, 1934. 14H.H. Top6anb, A.B. Han 6an- |} 
nH, JIAH, 132, Ne 6 (1960). °>B.B. Asatau,B.B. Boepogckui, A.B. Hau | 
6a 14H, Kunernka u katanus, 2, No3 (1961). 16H.H. Cemeuos, O HEKOTOpBIX IpO- | 
GeMaxX XHMH4eCCKOli KHHETHKH H peaKIHOHHOM cnoco6uoctu, Ms. AH CCCP, 1958. 
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Jloxxnann AkagemMmun nayr CCCP 
1961. Tom 139, Ne 5 


@®H3HYECKAA XHMHA 
A. B. KHCEJIEB u Jl. M. MOWKYC 


CTATHCTHKO-TEPMOAMHAMHYECKHA PACUET 
AJICOPBILHOHHOTO PABHOBECHSA BEHSOJIA HA PPA®HTE 


(IIpedcmaeneno axademuxom A. H. ®pymkunoim 18 III 1961 ) 


Tlpouspeyennbli Hamu (?) pacueT U3MeHeHHx XUMMYeCKOrO MOTeHIMasa Ap 
JroHa Mp Mepexose u3 rasa Ha MOBeEPXHOCTb rpadutTa NoKasail, YTO CTATHCTH- 
SCKHM MeTOJIOM, OCHOBLIBAACh Ha TEOPeTHYeCKOM BbIYHCJICHHM NOTeEHUMAaJbHOM 
{eprul aycopOUuMH, MOAKHO B yOBETBOPUTeEAbHOM MpHOMKeHH BbIMHCHTS 
 OfHOATOMHBIX MOJIeKy Mp HeOOJIbUIMX 3aNOMHeHMAX MOBePpXHOCTH 0. 
HacTosuleli padore MpousBegen pacuet Ap MHOrOaTOMHOM MosIeKyJbI OeHs0ua. 
pH aycopOuuu Ha rpadurte. 

Tlpu gocratouno Manbix 0 kak Aa JOKAMIU30BaHHOH, TaK UW JIA HeJIOKaJIH-: 
.BaHHOM aycopounn (? ,*) 

fal Na 
Ap = — RT IN (1) 
qe f,, fu Na, N — hynkuuu cocToAHHH M YMCA MOJIeKyJI B acopOupoBaHHOM 


foe u B raze. CormacHo mpn6mmx«Keunnto (°) 
ha va he ga (2) 


puuem 


it 

= Pe Weil 

(les = \ \e VE dot edad Ot. . /O9n (3) 
LZ 

4 — uucno cTeneHeli CBOOO[E MOJeKyIbI ancop6ata, H — d@ynukuna Lamusb- 

9Ha; Pa W Qn—KOMIMOHEHTHI MOMEHTA KOJIMYECTBA JBIOKeCHHA Hi KOODJHHATEI), a 


* 


AY es frapm. OCI. KBaHT. / Trapmefoone Kacc? (4) 
qe Trap. Oc. KBaHT M sana oct. Klacc —_ (yHKWHH cOcTOAHHH rapMoHude- 
KUX OCIMJIJIATOPOB COOTBETCTBEHHO B KBaHTOBO-MeXaHHYeCKOH HM KslaCCHYeCKOU 
\OPMax, BLIMMCJICHHbIe U3 (OPMbI NOBEPXHOCTH NOTeHUMaIbHOH JHEPrHu aycop- 
MpOBaHHOH MOJIeKyJIbl BOMM3H MHHUMYyMA. 

Tas ancop6upoBanHoit MoviekyJIbI OeH30u1a G2) 
Peep Pe a Re |) (Pei Py cos)? | Py @ 5) 

ela 2m 5a te an asian 2G." og ( 

le m — Macca Mowieky1bIl; A u C — ee MOMeHTEI HHePI[HH COOTBETCTBEHHO TO’ 
THOUICHHIO K JHAMeTPy M MO OTHOWeHHIO K OCH, NepleHAMKyAApHOH K MOC- 
ocTH 6eH3OIbHOrO KOJIbIla HU NpOXoOfAlleH yepes ero WeHTP; Px, Py» Pz Po» 
, Py — KOMMOHEHTE! MOMeHTa KOJIMUeCTBA JBHXKEHHA, X, Y, 2 qjeKapTOBb! 
OOPAUHATHI WeHTpa MOJeKyJIbI 6eH30s1a (IIOCKOCTb x, y, 2 = 0 MpoxosuT ue- 
63 IlCHTPbI ATOMOB yrviepofla Oa3McHOH TpaHu rpaduta); p, 0, p — HOpMaJIbHbIe: 
finepoBbl yrubl, a D = © (x, y, 2, ®, 6, )) — NoTeHWHaibHad SHeEprHA aycop- 
HpPOBaHHOL MOJeKyAbI OeH30a. @yukuuio O Mpl Noy CyMMHpOBaHHeM I0- 
eHILMAJIbHBIX DHEPIHli BSaHMOJeHCTBHUA CHMOBbIX LWeHTPOB MOJeKYMIBI 6eH3Oua: 
CHJIOBLIMM LleHTpamu agcop6euta *. MlorentwaibHoi sHeprvelt B3aHMOJeHCTBUA: 
lexy ajcopOupoOBaHHbIMH MOJIeKyJaMH MbI mpeneOpersu **. 


* B (4) ® Oba Nonyyena HHTerpHpoBaHHem SHeCprun B3AMMOMEHCTBAA SIEMCHTOB OObeMa: 
oneKysbt Oexnso0a C 3IemeHTaMH o6bema pelweTKH rpaduta. 

** Vigmepenua AnppepenunabHblx TenOT alcopOuHH GeHso1a Ha rpa*pHTHpOBAaHHbIX Tep-- 
MdeCKUX CaxKaX C OMHOPOMHOM MOBepXHOCTHIO NoKasaJlH, ITO SHEPrHA B3aHMOMeHCTBHA all- 
op6at — aycopOaT B Calyuae 6ensoa JelicTBUTeIbHO Masa (°). 
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Pacuetbi ® iA pasHbIX NOO*KeHHH MOveKyJIbl OeH30/1a Hay OA3HCHOH rpaHbK 
pacuta HW pa3HBlx zmpu 0 = 0 (’,*) MoKa3aIM, 4YTO pH JaHHOM Z HU $=0@4 
cla60 3aBHCHT OT NOMOXKeHHA MOsIeKYJIbI GeH30/a. B HacToseH paOoTe MbI 1pe 
HeOpersiH 3aBucHMOCTbIO M H paBHOBeCHOrO paccTOAHHA 20 OT xX, y H @. IIpE 
BbIBOJe 3aBHcHMocTH © oT z, 0 Hip MbI pacCMaTpHBaM MOJIeKyJy OeH30ua Kak 
(IpaBHJbHbI MIOCKHM IWecTHyrOJIbHUK, B yrvlaX KOTOPOrO HaXOAATCA CHJIOBBIE 
weHTpbt i—rpynnpt CH. Jia 3aBucHMocTH NoTeHWHatbHol aHepruu D; B3anMO 
qelicTBua Weutpa i (rpynmpr CH) aycopOata co Bceli pellleTKOoH agqcopOexTa 01 
2; ObIIO MPHHATO BEIpaxkeune (') | 


D; = upiaz ™ + wo2rze™ + type(s Aso!" (6) 
rye 
—G 92 
ota aa Cy:pizio nd PONS tae Co:p2Zig ’ , 
Ugo = B;ke io! = a (9191 + yes), a; = Zi / Zio. 


40 


KouHCTaHTbI JHCMepCHOHHOFO NpHTAKeHHA JIA MOJIeKyJIbI OeH30a Ci = 6Cy 

u C2 = 6C,; BbIuHCeHBI B (*) (COOTBeETCTBeEHHO NO ~opMysie KupKBygza — Mion: 
jepa (°)) 4 Ho aHasioruuHOk dbopmyvie (*°,"), a KOHCTAHTHI 1, gi, p2, qa ul —B (1), 
i iat ee. i ueiey paBHbIM CyMMe 9*ieKTHBHOFO BaHJepBaasbcoBoro pa-| 
muyca CH (1,85 A, 7. e. MoMOBMHbI BAHJepBaaTbCOBON TOMIMMHbI MOseKyJIbI 6eH-| 
30J1a) HW MOJIOBMHBI MexKIWIOCKOCTHOrO paccToaHHA peuleTKu (1,70 A), T. e. pase) 
HEM 3,55 A. il 
Sueprua ® HnaxosquTca cyMMHpoBaHHeM ®,: i || 

: 


O(a. 8; 1b) = vor yi (a + B sin p,)—% + wuo2 y) (a +6 sin p,)—”% + 


al £=1 


6 | 
= in Jv; — se of 
Liye 5} eet sin se — MAILE, (3) 
ca) 1 
rae 


sy 


- ih , It | 

a= 2/2, Pp =—sind*; p= (i — I= +4. (9) 

i 

TlogcTanosxa (5) B (3), HHTerpupoBaHHe HM y4eT 4YMCa CHMMeTPHU MOJeKYJIbL 

O HW @YHKUMH COCTOAHHM ee BHYTPeHHUX KONeOaHHH j, IpHBOAAT K BEIPAaKe- 
Huo ('): 


1. 5 (2mumkT \'/2_ 20 ART / 2nCkT \*'2 222 . 
fa Kuta ce ta er, od (a) S he ( he ) fe QG; (10 ) 
Due 
on d/z79 tbe 

d i D \'/2 | 
== d \ ib) \ ee (— nee ; 
‘ YS ie exp(—gr)erl(—gp) do, (11) 

0 0 20 ; ® <0 


a S-— MOBepXHOCTb afcopOenTa. SHayenne uHTerpasa (11) BEMucaAOch rpa- 
(PHYeCKH, Pe3yJIbTATHI IpuBeeub B TaGA. 1. Kak BugHO u3 TAOMMILI, NOMMHTE- 


: 


; ; 
Paccroanue wentpa rpynmst CH or qenTpa wecruyronmbuuKa atTomMos yraepona d Obl- 


JO ONeHeHO M3 cooTHoWMeHUA (4) d=rc_c+ro_y ee LS eo 4 .Ot A. 
Pou Foc 
The To_c =1,39A —ynuna caa3sn C—C; fon = 1,08A — ,uimua caa3su C—H; Don 
Moc — HoTeHuMasnbube aHeprHM B3aNMoyelicTBua aromos H u C momekyabl c 6a3ucHOl 
Tpaublo rpabura mpu z,;—2Z,, (2; — paccTosuue cumoBoro wWeHTpa i OT MaocKocTu Xx, Y, 
Z=0; 79 COOTBETCTBylollee PaBHOBecHoe paccTosHue). Opp; H Doo oueHMBasHch No opmy- 
aM (6) 4 (7). [Ipunumasoc, uro nonapusyemoctb Ocyy M AMaMarHuTHas BOCPHHMYMBOCTb Yop 
apomMaTHueckon rpynnbt CH afquTuBHo cKlagEBaloTca u3 % u XY aToMoB Cu H wu 4uTo of 
HOCH A Oc / Ory H Xo / Xz B apoMaTuueckoH rpynne CH paBHbl cooTBeTcTBy!OUluM oTHo- 
HeHMAM B anuaTuyeckol rpynne CH. Jaa aromos H u C monekyan Gen307a 2; OblaM 
NPWHATH paByEimn 2,90 wu 3,55A, 7 


1146 


0 


Ta6Oaunna f 


Pesynpratel -pacuera wHTerpana (11) quid MOweKysbl GeH30a Ha NOBepXHOCTH rpaduTa pA 


d/Zio 


i Ae (8, %p) BdB 
T = 293°K; f (8, p) = Vex (— pert (— 7) dau f(0) =\ ae 
0 lee = pe 
10 / 
v= 0° y = 30° 
f —_#____ £8, ¥) 6 F(B, 4) B 
[(d/z;9)?—8")'" oe Sea 
20 fF (B, ¥) [(a/z;9)*—B) We f (8, 4) {(d/z;9)?—-64) ie 
20 0,00 2,21-108 0,00 = 3 
0,02 0,0475 41,92-10° 0,0912-108 28 = 
0,050 0,0953 453-108 0146-108 2s = 
0,100 0,1934 0,556 - 108 0,108-108 0,556 - 108 0,108 -10° 
0,20 0,4103 0,049 .108 0,020- 108 = = 
0,30 0 ,6926 0,0072-408 | 0,0050-40° | 0,0063-108 0 0044-108 
O50 | 3,008 0,00079-108 | 0,0024-108 | 0,00045-108| 0,0014-108 


-10° M fe RECS. 


F (tp) = 0, 185-408 


TpaJbHas bynkiua /(\p) ipakTuyeckH He 3aBUcCHT oT 1p. Orcioga Q= 2n0,185- 


0,74 - 10° sj./o. 


Jlanee, B Hatem calyuae (*) 
v** = (hv,/RT) (hVe/kT)? (1 — 


— exp(—hv,/kT)] 411 — exp (— hvo/kT)]-?, (12) 


fie V,— 4acTOTa KOJeOaHHA WeHTpa MOvIeKy- 
Jbl OeH3ONa MepMeHAHKyJApHO MOBepXHOCTH H 


F (tp) =0, 185-108 


sea 


V9 — 4aCTOTa ee KPYTHJIbHBIX KoMeOaHut. BOmu- 
3M MOTeHWMaJIbBHOrO MHHAMyMa 


D = uggs (G1 + 1) + Ug292 (92 


3D 
a a 
$= £0 
rye 
Orcroja 


Vz = 


= edoe 10" sj o/G. 


Oynkuns COCcTOAHHI AIA MOUIeKYJIbI OeH30sa B rasoBoli dase (P 


(z <n 210)” aia o) 2 


3 Dd? 


£0 


il 


sey, YS —92 08- 
i0 UD 


21z 


0, (13) 


d 3D 
2HZ jo V5 == 2,55. 


Hogcrapiaa 3TH 3Hauenua B (12) u (2), 


oan G on a ve 


“Tye v — o6bem rasa. oie otal (17) u (10) ¢ yuerom (2) B 


h2 


i 
7 peed 


: 
3 


02 O4 g6 


4— 


Puc. | 3SaBpucuMocTb H3MeHeEHHA 
XHMMYeCKOrO NOTeHLHala O€H30- 
la OT 3anmovIHeHHA 
rpaduta mpu 20°. 


TlOBep XHOCTH 
] — Bbluncnena 


U3 OMBbITOB C rpabuTuposanuoit ca- 
Kell, 2 — BbIUMCeHAa TeOpeTHYeCKu 


10% 


+ 1) + toe =e - 


101? cex7?, 


2 
es 


(14) 


(15) 


ceKT®: (15) 


nmomyyaem Vv =1,8 Hu fa= 


= 0) 


h2 


ee’ ee 


a) (17) 


(1). pH Mpegnoso- 


XKeHHH, 4TO O HM jy Ip afcopOuMH He H3MeHAIOTCH, MaeT 


Ap = — RT In 


= 760 MM pT. cT.— cTaHJapTHOe JaBJeHve Ta3a; Om = AOA (Ot: ) — 


Tye p° 


9 RE 0 
Zig Pm 


dkT 


ER lieu. 


(18) 


NWOWayb, 3AaHHMaeMan MovIeKy 0H 6eH30/1a B TIJIOTHOM MOHOCJIO€, H — Onl 


No 
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TlogctaBiaa cooTBeTcTBy1ollHe 3HaueHHA B (18) NOMyyaem AVIA Mepexoya OeH- 
3oula 43 ra3a mpH 760 MM Ha MoBepxHOCTb Oa3HCHOH rpanHH rpaduta npu 293° K 


Ap = — 3,15 + 1,84 lg 0 kkan/monp. (19) 


Ha puc. | conocTaBJIeHbI HaYaJIbHbIe YYaCTKH OMbITHOH HM BLIMHCJIeEHHOM 3a- 
BucumocTeli — Ap oT 9. OnbiTHaa KpHBas J BEIMCJIeHa 3 M30TepMbI aycop6- 
MH, NowyyeHHoh B (°), NO TepMOosMHaMHYecKOH dopmysme — Ap = 
= RT 1n760/p (9). BatuncsenHasd KpuBas 2 JieKUT OIM3KO K 9KCNepHMeHTAaJIbHOH. 
TakHM OOpasoM, HB CJlyyae MHOFOATOMHOH MOJICKYJIbI MOIHbIM TeopeTH4eckuit 
pacueT Ja 3Hayenua Ap, OM3KHeE K SKCIeCPHMeCHTAJIbHBIM. 


Daoud 2 
PesybTaTH MpHOMKeHHEIX pacyeTOB 


Bapuautb pacueta 


faxnace Omn6ka B |Oum6Ka B Ap,. 


No No 102%s7., 


1.0 Xapaktep npu6su Kenn ta xnacc KKad/MOJb 


4 Han6onee crporuli BapHaHT; Bun D =O 
(z, 3, tp) aeTca BEIpaxeHHem (8) 0,74 0 0 

2 JipyxeHHe, NepneH_ukKyApHoe noBepx- ‘ 
HOCTH, ABJIA€TCH TapMOHHYeCKHM KovleOa- 
HHeM 4 @M He 3aBHCHT OT Np: 


k, (9) 
2 
3 Kak 4 B BapHaHTe 2, HO NpHHATO, 4TO 

k,=--f(%), a paBHo ero 3Hauenuio mpH 
SB esi0 0,68 9% 0,05 
4 Tapmonuueckoe koneOanve, nepnenquky- 


JIAPHO€ MOBEPXHOCTH, H TrapMOHHyeCcKHe 
KPYTHJIbBHBIe KouleOaHua: 


ey ae 
© (2,9) = 0,_, ee + 292 0,28, paseo enaaa |i aves: 
8—0 


® (z, 8) =O(z, 9), + (z — 20)? 0,72 3% 0,016 


by) TapMonuyeckoe kouleOanve nepnenquKy- 
JIfPHO MOBePXHOCTH H CBOOOAHOe Bpallenne 


k — 2 
O(2)=0,_, + een 44,5 B 60 pas 2,4 
—() 


PaccMoTpuM Tellepb HeEKOTOpble Apyrve BapHaHTEl NpHOAMKeHHOTO pacueta.. 
B taOa. 2 pesymbtat pacueta faxsacc IPM BbIpPaKeHHH (8) qua © conocTaBsex. 
C pe3yJIbTaTaMH pacueTOB fa xaace WIA PA3HbIX JOMYUeHHLi O COCTOHHUM Mose- 
KyJIbl OeH30N1a y NOBepXHOCcTH rpaduta. Jlanbl TakxKe NOJIy4aroulveca pH STHX™ 
AONYUCHUAX OWMOKH B faxsace HB Ap 10 OTHOMIEHHIO K COOTBETCTBYIOUIMM 3Ha- 
JCHHAM TepBoro BapHanta pacueta. M3 TaOMUbI BUAHa JoNycTHMocTb npH6mu- 
*KeHHL NoN? 2 u 3, uTO 3HauHTeNbHO O6eruaeT pacuerTu. 


MuctuTyT XHMHH HM XHMHUeCKOi TexHOOruH Iloctynuno 
AxkafemHu Hayk JIut CCP 16 III 1961 


Wncrutyt dusvueckoli xumun Akanemnu Hayk CCCP 


UMTHPOBAHHAS JIMUTEPATYPA? 


Phe Brey Koun cielneneeell als Ilomkyc, JAH, 132, 876 (1960). *T. L. Hill, 
J. Chem. Phys., 14, 441 (1946). 2K. S. Pj tzer, W. D. Gwinn, J. Chem. Phys., 
10, 428 (1942). “4. J. WI9Diy ena n Len at 1, J. Chem. Phys., 17, 775 (1949). 
J. E. Mayer, M.G. Ma y er, Statistical Mechanics, N. Y., 1940. &® A. A. Ucu- 
puHkan, A.B. Kuceaes, J. Phys. Chem., 65, 604 (1961); A.B. Kucenes, K®X, Z 
35, 233 (1961). “HH, As Ty mppAaa. Wen pH KH 4H Ap. Has. AH CCCP, OXH, 
1957, 1314. * HH. Apryas, A.B. Kuceaesugp., Mss. AH CCCP, OXH, 1959, ‘ 
1196. J.G. Kirkwood, Phys. Zs., 33, 57 (1932); A. Miller, Proé. Roy. Soc., , 
A154, 624 (1936). 19 AB, Kucenes, I. I. TMomx yc, K@X, 32, 2824 (1958). 
H.H. Apryas,T.W. Bep €3HHHAp., U3s. AH CCCP, OXH, 1956, 1304. 
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Jioxnxann Akayemuu nayKx CCCP 
1961. Tom 139, Ne 5 


@®H3BHYECKAA XHMHA 


ll. B. KO3JIOB, 0. 1. KO3bMMHA, BAH HAM-4AH, 
ll. A. CUIABELLKAS u YKOY 9H-JIO 


‘ © KPHCTAJJIM3AUWHN TPHBEH30ATA LHEJJIOJIO3bI 
(ITpedcmaeaeno axademuxom B. A. Kapeunoim 16 III 1961) 


Kak G6pblio moKagaHo B padote (') cama wes0I03a B KOHJCHCHpOBaHHOH 
qbase Bcerfa HAXOAUTCA B aMOpcPHOM COCTOAHHM, TaK Kak TeMIepaTypbl ee Mepe- 
XOJOB H3 OJHOrO dbusM4eCKOrO COCTOAHHA B Apyroe CyllecTBeHHO BHIle TeMIe- 
parypbi XMmMuyecKOro pasioxeHua. Tlostomy cama no ceGe WesI0103a He KPuCTAaI- 
gim3yeTcA, HOO, KaK H3BeCTHO, JOObIe HH3KOMOJIeCKYJAPHBbIe WJIM BbICOKOMO- 
J€KYNAPHBIE COCMMHEHHA B CTeKIOOOPasHOM COCTOAHHM He CHOCOOHEI o6pas3o- 
BbIBaTb - KPHCTaJJIMYeCKHe CTPYKTYPHI. 

Oguako, eCJIH MbI HMeeM Jeo C NpOLyKTaMH MOJMMep aH aJIOTH4HbIx peBpa- 
ILCHHH UeJOJIOSbI, HallpHMep c ee TpHIpupaMH, TO Cpe HHX BOSMOXKHPbI Be- 
WecTBa, Id KOTOPbIX COOMOMaIOTCA OCHOBHbI€ YCOBMA KpUcTaIM3aluU 
NOJIMMepOB, T. €. PeLyJIAPHOCTh CTPOCHHA MOJIEKYIAPHIX WeneH, ompeemeH- 
Has KOHOpMaliua MoseKyu1, HEOOXOAMMAA LIA OCyIeCTBIeHUA HaMOosee NOTHOH 
ylaKOBKH, HM COOTBETCTBYIONLaA MOABUKHOCTb IelHbIX MOJIeKYJI. Tocnennaa 
OCYIIECTBIAeTCH B TEMIepaTyPHOM MHTepBase BbICOKOSACTHYCCKOTO COCTOAHHA 
mouMMepa. 

IlpeactaBsiasio wHTepec Ha MpuMepe KaxKoro-IMO0 TpHapupa WesMONO3bI, 
AMA KOTOPOFO CcO6mMOMaIOTCA BCe TPH YKa3aHHble BbILMe YCNOBMA, ONpeLeUTb BOS- 
MOXKHOCTb KpHCTasu3alMM Takoro mpofyKtTa. B KayectTBe oOpasila WIA uccJe- 
JOBaHHA MbI MCHOMb3OBaIH TPHOeEH3OAT ILEJIJIOJIO3EI. 

TlonpitKH NOosyYeHHA NOMHOCTHIO STEPHPUIMpOBaHHOTO BbICOKOMOJEKY JAP - 
HOrTO 6eH30aTA LEONOSbI MpeANPHHUMaJIMCb JaBHO, OHAKO KPOMe MOHO- 
M [uaupa, a TakxKe CPaBHUTeJILHO HUSKOMOJIeKyAPHOTO Tpusupa, TyunINx 
pesybTaTOB MOyYHTh He yylanocb (°~*). 

CuHTes TpuGeHZ0aTA Le/ONOSbI OCYIeCTBIAIM MeHCTBHeM XJOpHcTOrO 
6eH30Ha Ha OUMIMeHHEI XJONKOBbIli JIMHTep B cpele NMpuAMHAa B aTMocdepe 
azoTa. IIpomxykT ounla WyTeM (pHJIbTpallMu ero pacTBOPOB B MECTHJICHXJOPUNe 
€ MOCJELYIOULMM MHOFOKpaTHBIM MepeocaxKeHveM C TOMOIbIO MeTAaHOWa. 
TlepeocaxkJeHHbI MpOLyKT TWaTebHO MpOMbIBaIM BHaudaue rops4eH Boon, 
3aT€M MeTHJIOBbIM CIIMPTOM H, HaKOHell, JMSTHJIOBLIM 9¢pupoM. Bee moulyaeHHpre 
oOpasibl TpuOeHs0aTAa MeONOSbI UMeIM OM3KHK 3JIEMCHTapHBIH COCTaB. 

Cofep2Kanve CBA3aHHOM OeHSOMHOM KUCJIOTHI ONPe eA OMbIICHHeM acpupa 
CMMpTOBLIM pactBopom NaOH. Oxo xkovleOamocb B mpefetax 75,9—77,0%, 
B TO BpeMA, KaK MWA Tpusdupa pacueT moKasal 77,2%. XapakTepucTuyecKkaA 
BASKOCTb PaCTBOPOB PasJIMUHbIX OOPaslloB TpHOeH30AaTA WesMOJIOSbI B AAXJOP- 
9TaHe KoeOamacb oT 4,5 no 5,2. MomyyenHblh MpoLyKT WaBasi MOCTATOYHO IIpod- 
HbIe IWI€HKH, UTO yKa3bIBaIO Ha TO, YTO OH HECOMHEHHO ABJIACTCA BbICOKOMOJIC- 
KYJIAPHbIM Bell[eCTBOM. 

Tipexme Bcero MbI HCCJIeOBaIM TeMIlepaTypbI MepexOZOB STOO aiupa iWel- 
JOJIO3bI U3 OLHOTO PusuyecKOrO cocTOAHUA B Apyroe. JA sTOrO UsroTAaBJMBAaIH 
TaONeTKH M3 MpelBapHTesbHO BbICyWIeHHOTO MpOAyKkTa Mp AaBeHHM OT 50 
no 100 xI’/ cm? npu temnepatype or 100 no 190° u mpx BbiqepxKHBaHHH B yKa3aH- 
HBIX TeMMepaTypHbIX pexuMax 20 MMH. OTH TaOMeTKU UCHOJIb3OBAINCh NWA 
OMpeleseHua TepMOMeXaHHYeCKHX CBOHCTB TpHOeH30aTAa WesMONO3bI Ha AUHA- 
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MOMeTPHYECKHX BecaxX C TepeMeHHOH Harpy3koli (°). Mospimmenue Temnepatypbt 
OCYUIECTBJIAIOCb CO CKOpocTaMH OT 2° B TeyeHHe | MuHH. Jo 1° B TeyeHHe 2 MHH. 
PesybTaTbl TepMOMeXaHHYeCKHX HCMbITAHHH NpHBesenbl Ha puc. |. 

CaM BH, TpeX MOJY4eHHbIX TePMOMeXaHHYeCKHX KPHBbIX yxKe XapaKkTepH- 
3yeT TPHOeH30aT IeIONO3bI KaK KPHCTaJVJIM3yIoWMHcaA nowHMep. B camom. 
lee JJIX OAHOH M TOM 2e CKOPOCTH etpopMalHH NoOWMMepa, B 3aBHCHMOCTH 
OT BPeMeHH H TeMMepaTypb! MpeABapHTeIbHOrO MporpeBa OOpa3ia Mp mpec- 
COBaHHH TaOJIeTKH HW CKOPOCTH MOBbIMeHHA TeMMepaTypbl IpH TepMOoMexaHH- 
yYeCKHX HCMbITaHHAX, TPHOeH3OAT LICJIJIOO3bI MOKa3bIBaeT TEPMOMeX AHHYeCKHe- 
CBOHCTBA, THIMMUHbIe as. 
aMOp@HOro NowuMepa, amopdu- 
30BaHHOTO, HO KPHCTaJJIH3yt0- 
uleroca MOJMMepa HM 3aKpHcTad- 
JIM30BaHHOTO MpoxyKta. Kpu- 
Baa J Ha pyc. | noKa3gbiBaeT - 
THIHUYHYIO TEpMOMeX aHHyecKylo- 
KPHBy!O JIA AaMOpHbIX MOH— 
MepOB H He TpeOyeT KakHX-JIH- 
60 oObacHeHuH. I[IpaBga, Ha 
HeH yoke OTMedaeTCA HEKOTOPOe 
YMeHbIleHHe BeJIHYHH edop- 
Malu B cpeyHeH 4acTH BBI- 
COKO9JIaCTHYeCKOTO yuacTKa. 
TePMOMeXaHHueCcKOH XapakTe- 
PHCTHKH TpokyKta. Ita Kpu- 
Ba COOTBETCTByeT HaHMeHb- 


150 


100 


JO 


oa 1 men TeMilepaTypHou OOpadoTKe: 

T ¢ 250 oOpasia. KpuBas 2 Ha puc. | 

XapakTepu3yeT, Kak 3TO ObIJIO- 

Puc. 1. TepmomexanuyeckHe KpHBbIe TpH6eH30aTa BriepBble moKasaHo B. A. Kap- 


weamiono3b: J — amoppubili; 2 — KpucTanHusyroulnii- 


ci B mpomecce ucnpiTaHHii; 3 — saxpuctanauzonanneit THHBIM, B. A. KaOaHoBsim 


u HW. lO. Mapuenxo wa mpx- 
Mepe H30TaKTHYeCKOrO MOJIH- 
cTupoaa (°) HB paOote (") Ha nowMKapOonaTax, THMM4YHOe H3MeHeHHe TepMo- 
Me€X@HHYeCCKHX CBOHCTB aMOp(H30BaHHOTO MONMMepa, KpHcTamM3ylomjeroca 
B Tipotlecce TEPMOMeX aHHYeECKHX HCIIbITaHHH. HekoTopoe He3HauHTeJIbHOe OKECT— 
ueHve MpOMyKTa B pesysbTaTe ero KpHcTaMM3aluu Ha KpHBOH J ye JocTH- 
raeT Ha KpHBOM 2 (pM COOTBETCTBYIONIMX YBeJIMYeHHAX BpeMeHH TepMHyecKOli 
oOpaOoTKH) 3HaYMTeIbHBIX CTeMeHel H KPHBaA NOKa3sblBaeT pesKUit cay Aedop- 
Mallu Ha YUaCTKe BbIIIe TOUKM CTeKMOBaHUA TpHOeH30aTA TeMONOsbI. HaKo- 
Hell, KpHBasd 3 THNMGHA AIA mMOOOTO 3aKpHCTaNM30BaHHOTO MomHMepa pH 
CPaBHUTebHO HeOOJbIUMX HAarpy3kax B Mpolecce TepMOMeXaHHYeCKUX HCHbITA— 
HMM. OTa KpWBaa MomyueHa AA OOpasua, NOLBeprHyToro Hav6omee mposon- 
*AUTCJIbBHOMY BPeMe€HH MporpeBa IIpH TemMmepaTypax BbIINe TOUKH CTeKIOBaHHA. 
NpOLyKta. 

TakyM o6pa30mM yxKe lO CaMOMy XapakTepy TpeX TIPHBeeHHBIX Ha puc. | 
TCPMOMEX AHHYCCKHX KPHBbIX, MOJIYYeCHHBIX Ha OJHOM HM TOM Xe MpOsyKtTe B:- 
SaBHCHMOCTH OT YCJIOBMH TepMHYeCKOH OOpaOoTKH, MOMKHO CHeaTb BbIBOL O 
TOM, NTO M3yuaeMblii TPHSPHP WeMMOMO3bI ABIACTCA KPHCTaJM3YIOWLMMCA 
10JMMepoM. J{pyroi BbIBOX, BbITeKaIollMit H3 pacCMOTpeHHA TepMOMeXaHH- 
TCCKHX KPUBbIX 3aKJIOUaeTCA B TOM, YTO IPH MCMOAb3OBaHHbIX CKOPOCTAX Ha- 
"PeBaHHA NPOAYKTAa ONTHMMAJbHBIC YCOBUA JIA MpOTeKaHMA KPUCTaJ M3 allvoH- 
HPIX NPOMeCCOB BTpHOeH30AaTE eJIOO3bI COOTBETCTBYIOT, II0-BU,MMOMY, TeM- 
HepaTypHOH oOulacTu oT 200 no 220°. Umenno B ato TemneparypHow oOnacTH 
HavHHaeTCA MW MpOXOAUT yepes CBOH MAKCHMyM OKeCTYeHve NOMMepa, XapaK- 
TEPHsylolleecsH MMHAMYMOM Ha KPMBOii epopMalluu B BbICOKOSaCTHYeCKOH. 
oOnacTH. CreqopatetbHo, Ja ocyilecTBeHHA KpucTaIM3aluH TpuOeH3soata 
WEJJIOOSI HEOOXOAMMO HCHO/b30BaTb yKa3aHHbIli TeMMepaTypHbi HHTepBa 
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dq HarpeBaHua npoxyKtTa. IlonyuesHaa peHTreHorpamMa MpH MporpesBe B STOM: 
TepBale TeMMepaTyp MJIeHKH H3 TpHOeHs0aTa WeMIONO3bl XapaKkTepHsyeT 
cTaTOUHO OoraThlii HaOop HHTepepeHWHOHHHIX KOVJIELL. 

Haxouell 6piia cueaHa NOMbITKa MOTyseHuA Oovlee COHKHIX OPM KPHCTal- 
ueCKHX CTPYKTYp TpHGOeH30aTa LenMONOsEI. Ja sTOrO TpHOeH30aT Hes MIONO~ 
“pacTBOpsuIM pH HarpeBaHHU B AuMeTupranate u 1% pacTBop ero BBICyINH- 


Puc. 2. Cepoantsi Tpu6ensoata wesmionospt (650 x): a, 6 —B NONApH3alLHOHHOM 
MHKPOCKONe; 6, 2 — TO 2K, B CKPeUCHHBIX HHKONAX 


ma mp 200° npu ObicrpoM ucnapeHuu pacTBOpHTeIA (Bp TeseHve 10 MuHH.) 
TIpH MefJIeHHOM McrapeHHu (B TeyeHHe 2° Wac.) 
Ilony4eHHbie Mp STOM cheposMTHble CTPyKTYyPpbl W300paxKeHbI Ha pHc. 2. 
a pHcyHKax NoKasaHbl j\Ba MopdoJiorMueckUx TuMa ccbepoHTOB TpHOeH30aTa 
JWUONOSbI B MOJAPH3aMOHHOM MUKPOCKOTe Mp OObIHHOM HaGloseHHH (a, 6) 
B CKpeleHHBIX HHKOJIAX (6, 2) C XapaKTepPHEIM B TocseAHeM Clyde TEMHBIM 
wibTulickum Kpectom. [IpumeuatembHO TO, YTO ABa MOJIYYCHHDIX Mop(ov1orH- 
CKUX Tuma ctbepoOMUTOB TpHOeH30aTa LeJJIOO3bI — C paquanbHoH (a, 8) 
KoubueBolt (6, 2) XapakTepHcTHKaMH, OOyCJIOBseHHbIMA cnelu@u4eckKHMu 
TuyeCKUMH ScPeKTaMH, OTHYHbIX CTPYKTYPHBIX SJIEMEHTOB, KaK STO HaOJIo- 
WlOcb H JIA ccbepOJIMTOB HEKOTOPHIX CHHTETHYECKHX MOJHMepoB (8, °), O6a3aHbI 
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CBOeCMY BO3HHKHOBCHHIO KHHETHYeCKHM YCOBHAM KPHCTamM3anHH. BeicTpo: 
UcIIapeHve pacTBOPUTeIA IPHBOAAT K BOSHMKHOBEHMIO CepOJIHTOB payuabHOrG 
Tuma (a, 6): MejvIeHHOe — K OOpa3s0BaHHl0 CiepOJIMTOB KOUIbIUeBOrO TuMAa (6, 2), 

Takum 06pasoM Ha OCHOBaHMM CCJIehOBaHUA TepMOMeXaHMYeCKUX CBOLCTB, 
PeCHTTeHOCTPYKTYPHOrO aHaJIH3a HW MPAMbIX HaOJIOMEHHM CPepOMMTHEIX CTPyK) 
TYP MOKa3aHO, 4TO TPHOeH3OAT LeNIONOSbI ABJIACTCA THIMYHBIM KPHCTaJIH3y10 
ILMMCA MOJIMMepOM, CMOCOOHEIM, 10-BHJMMOMY, OOpa30BbIBaTb BCe (OPMEI KpU: 
cTasM4eCKHX CTpyKTyp. J[Be H3 HHX NOJYYeHBI H OMMCAHbI B HACTOAULeM HCCe 
OBaHHH. ! 

B 3aKm04ueHHe MbI BbIPaKaeM MpH3HaTe/IbHOCTh aKa. B. A. Kapruny 
HHTepec, NPOABJICHHbIM K 9TOH padote, u H. M. Baxeesy 3a nosOTBOpHOe 
CYKJeHHe Ppe3yJIbTATOB. 


MockoscKHi TocylapCTBeHHbIM YHHBepCHTeT Tloctrynuo 
um. M. B. JIomonocosa 10 HI 1961 


VHcTHTyT BBICOKOMOJIEKYJIAPHbIX COeJHHeHHH 
Axkajemuu HayK CCCP 
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PHSHTECKAA XHMHA 
B. A. MAMJIMH 


- K TEOPHH AHOAHOTO PACTBOPEHHH KPEMHY SA 
‘(I1pedcmaeaexno axademuxom A. H. ®pymxunoim 11 ITT 1961) 


IIpouecc aHOfHOTO pacTBOPeHHA KPeMHHA CYIWLECTBeEHHO OTWIM4aeTCA OT aHa- 
THUHOTO Mpolecca pacTBOpeHuA TepMaHHaA. B KpeMHHH, KaK 9TO ObIIO BBI- 
HeHO B paOoTax (', 7), 3HAUMTEIbHY1IO POJIb UrpaeT peKOMOMHAIMA HOCHTEVIeH 
IIPHKOHTaKTHOK OOJIacTH, B repMaHHUM Ke STOT Mpollecc, HaodoporT, HecyllecT- 
H. B repMaHuM JbIPKH, HeEOOXOAUMBIe [WIA PACTBOPeHHA, MOMBOAATCA K KOH- 
KTy 43 OObeMa CHAM SJIEKTPH4eCKOrO TOA HW WUdySHOHHbIM Mex aHH3MOM. 
PH paCTBOPeHHH KPe€MHHA 9TH Ba Me€XaHH3Ma TaK?Ke WMEIOT MECTO, OHAaKO 
BepIWIeHHO HeOOXOXHMO YUHTHIBATh POXKJeHHe HOCHTeeH B MeOaeBCKOM C.JOe. 
JEBUIHO, YTO yUeT NOCTeAHeroO Wpolecca MPHBOAUT K YBeJIMYeHHIO MaKCHMAaJIb- 
) BO3MOKHOFO TOKA, MpoTeKarollero Yepe3s KOHTAKT. 

JleiictBuTebHO, 6e3 yueTa TOKA, CBA3AHHOFO C pO eHHeM JLIPOK, PopMy.ia 
if TOKA HaCbINeHHA UMesla ObI TOT Ke CaMbIli BH, YTO H y repMaHus (°*) 


, ual -+m 9 9 p 
jude =a ine us ae (1) 
ie nm; — 4uCuIO HOCUTeel B COOCTBEHHOM KPeMHHH. 2; CBA8AHO C WIHMPHHOK 


mpemeHHOoH 30HbI AF cooTHoleHHeM 


Nye Es (2) 


Tak KaK JIA KPCMHUA WIMpuHa 3ampeTHOH 3OHbI 3HAYMTeJbHO OOJIbINe, 4eM 
Id TepMaHUA, TO, B COOTBETCTBHH Cc dbopMyiamH (1) u (2), pH MpouHx paBHbIXx 
JIOBHAX TOK HACbIULCHHA JIA Kpe€MHHA OJKeH ObITb 3HAUHTEIbHO MeHDbIIIe, 
M JIA TepMaHHs. 

OyjHako M3 OMbITa H3BECTHO, UTO TpesesbHble TOKH JIA TepMaHuA HM Kpem- 
‘A —BeJIMUHHBI OMHOTO MOpALKa. STO paccyKleHHe W yKa3blBaeT Ha HeOOxosH- 
CT yueTa pOxeHNA HOCHTeeH B NoTympoBoqHuKe. Pommenne HocuTeeH 
WKET IPOHCXOJUTS 3a CUeT MOBepXHOCTHOH H OObeMHOM pekoMOuHallMH. DnH 
OWeHHI 3HaYeHHe NOBepXHOCTHOM peKOMONHALMM, HEOOXOLMMOH AIA Mponyc- 
HUA HaGsIOaeMbIX TOKOB B KpeMHUH. HalisqenHoe 3HayeHve, NO ero MHeHHIO, 
WINKOM BeJIHKO, UTOOLI HaGwOLaTECa Ha MpaKTuKe. Mccnexya cbopmyay (23) 
otst (7), MOxKHO pHiTH K aHasorM4uHOMy 3aKuOoueHHIO. Takum o6pasom, 
EBUHO, YTO PORK MeHHe HOCHTeJIeH HEOOXOMMMO Y4HTHIBATb B IPpHKOHTAKTHOM 
De. 

Ilepeiigem Tenepb K pacueTy BOJIbT-aMIepHOH XapaKTepHCTHKM aHOMHOTO 
CTBOPeHHA 9JIeKTpOHHOTO KpeMHHA. B KPeMHHH, HaXOAleMCA B KOHTAKTE 
3JICKTPOAHTOM, HMeIOTCA [Be XapaKkTepHble JIMHbI: AuddbysHouHad wu MeOaes- 
aa, IpHueM NepBad MHA 3HauHTeIbHO Goubue BTopo. Ha pacctosHuax 
PAlKa Aubby3svoHHOH AWMHbI NOTHOCTb OCHOBHBIX HOCHTeJIeH CYIleCTBeHHO 

v3MeHsetca. B gudbbysHonnolt oOjlacTH (WMeHyeMOH KBasuHelTpadbHO!) 
lefoTca caOble 3ieKTpHyecKHe Noa. YpaBHeHHA, XapakTepusyiollue pusu- 
2KMe BeJIMUMHbI B STOM OONaCTH, AHANOTHYHLI ypaBHeHHAM B TeOpHH TepMa- 
ia (ypaBHenua (1’) — (4’) padortni (*)). 
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CBA3b MEKLY MAOTHOCTHIO AbIPOK H AbIPOYHBIM TOKOM aeTCA COOTHOLICHHE 
(2); MbI HCovIb3yeM Jasee OOOSHAYCHHA, MNPHHATHIC B 3TOH padoTe) 


iS (2 
VAK 


B o6nacTH, NpHMbIKalolleH K JJeKTPOJHTY, B jle6aeBCKOM Cyl0e TIpowcxoy 
OCHOBHOe MaleHve NOTeHIMaJa, CYIWLECTBeEHHO H3MCHACTCH MJIOTHOCTb HOCUTEJE 
B sroii xe O6sacTH pacnoularaeTcs n — p-mepexog. Mbt OyleM CUHTATb Jlasiee, 4 
B KpeMHHH, TaK Ke KaK HW B TepMaHHH, MOBEPXHOCTh y KOHTAKTa o6orallleH 
wbipKamMu. Tak Ke Kak HW y repMaHHa, o6acTb, HeMOCpeACTBEHHO MpHMbIKkalollla 
K KBa3HHeTpaJIbHOH, OOeJHeHA HOCHTEJIAMH. Jia KpeMHHA B 9TOM OOacT 
cylleCTBeHHO HX porkeHHe. 

B stoi o6eaHeEHHOM OOacTHN<1; p< Aa ONMCaHHA NpOIleccoB Mbi HMee 
culelyroulve +ypaBHeHHA: 


p=6+ 


dz 
af ee he ( 
dp 1 
At a ME Maes EP ys ( 
dh_ 
ne Ai (zp — 6); 
ay ae 
dt = Pp = i 
rile, B COOTBeETCTBHH c padoton (*), BetHuHHa A1 paBHa 
Ai = = 
[(a + m4) t) + (P + Pi) Tp.) URE HO 
n; E,— E, n; Ee 
Silecb hi W. eXxp—Fr > Pas N_ exp a a n; — UNCMIO IBJJIEKTPOHOB 
CoOCTBeHHOM oglympopoqunke, N_n uu  pN_—  coOoTBeTCTBeHHO T1JI0 


HOCTb 3JIEKTPpOHOB UH JbIPOK B TOUKAX, Te MpOHCXOAUT PeKOMOMHALMA; Tr, 
BPeMA XKU3HH 3SJIEKTPOHOB, BBeJeHHbIX B OOPasell N-THNAa. Tp, — BPCMA KUSH 
JbIPOK, BBeJeHHbIX B OOpasell p-THMa; Ey — dHeprusa JOByWIkH; E; — ypoBeH 
@MepMu B COGCTBEHHOM MOJyNpOBODHHKe. 

B CooTBeTCTBHH C OObINHLIMH MpeANOOKeHHAMM, IPHMCHSeMbIMH B PU3HKi) 
KPe€MHHEBBIX BbIIIPAMUTeeH, CUHTAeM, 4YTO nN < m1, p < pi. Torga nomyyae 


Ay = = 
? EE EE, 
Nn; tp, aay ir Tq, EXP ———— 


B CcooTBeTCTBHH CO CKa3aHHbIM paHee, B ypaBHeHuH (7) MOXKHO MpeHeOpeyE 
BeJIMYMHaMU 2 Hp NO CpaBHeHMio Cc euHUer. Tak Kak BeCb NOTeHUMaJ, TO,aH 
HbIM Ha KOHTAKT, NajlaeT Ha paccTOAHHAX NopsyKa 1074 co, To B STON OONACTH Mb 
HMe€eM CHJIbHbIe 9eKTpOMMTMYeCKHe Noa. [lostomy B ypaBHenuax (4) u (5) 
MOXHO TipeneOpeub TakxKe Wlenamu A, HW A_. B 9THX MpemMOMOMRKeHMAX MbI Ha= 
XOJMM pacnpegeieHve MOTHOCTH 3apsga Kak (pyHKUMM SeKTpHYeCKOrO TOMA 


c= eH 2; (8 
Ay 0 2 fo \ 
Dict jo+ ane ev’). (9) 


sen A (to) — SHaveHHe JbIpPOYHOrO TOKa Ha TpaHulle KBasuHelTpabHOH F 
qeOaepckon oOnacteit. TloycraBiaa 3HaueHue z HM p B ypaBHeHue (6) H HHTerpH 
Py €fO, HaAXOJHM 3aBHCHMOCTb JbIPOYHOTO TOKa OT SuIeKTPHYecKorO oma 


il 
pipes aaa (fo) (10 
) V Ak 
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Tak *e Kak Teopuu pacTBopeHua repMaHHa pH OOMbUINX TOKAX, NOTeHLMAA 
ajlaeT B O6eHEHHOM HOCHTeJIAMH CJI0e Hu paBen (°) 


‘9 oe he (fo) _ Ye 

‘ Ap Saha (o+ are ica (11) 
a TlaywleHHe MOTeHWHaJla Cc Yu4eTOM CJIOA leubMrovibiia PpaBHO 

yy _ iets _ at hs. (to) 

A p=p + 3 In a In [oat] 


_ IIpegnonaras, 4ro ZbIpounblii TOK Ha KOHTAKTe CBA3aH C 3JIEKTPOHHBIM COOT- 
HOLWeHHeEM 


Ay (0) le 
(ar ()) ae (12) 
lim NOTyuaeM Ba ypaBHeHHA, CBASbIBAIOUHe Yx H Ah, C MOJHbIM TOKOM A: 
si oe. dea (to) 
| nae ee yar Yr; (13) 
| ee ao As (to) j 
oe = 2In (b+ era (14) 


Ypasuenns (11), (13) nu (14) apasiorch napamerpuyeckuMu ypaBHeHuaMn, 
ONpeAeAIOWIMMH NOTeHIMMad tp KaK (PyHKWMIO NomHOrO ToKa i. Ip oTHocuTerb- 
HO OOMbUIMX MOTeHUMaaxX H TOKaX B TOM CJly4ae, KOFa BBINOHAeTCA COOTHO- 
mleHHe 


hy fq) 
= ae See << 0; 


YPaBHeHHA MOryT ObITb paspellieHbI, H Mbl HaXOJUM 


ae 1 Ce oes el u 
es, 262A? cele g in yi’ 


bd 
-_— 
— 
O1 
— 


Hlomyyenubie pesyIbTaTbl KaveCTBEHHO COrviacyloTca C 3KcMepHMenTom. Jleii- 
*TBUTeJIbHO, MIpH MaJIbIX A NepBbIii WieH B (15) HecyulecTBeH, H MbI HaOw0Jaem 
forapudMuyecKy10 3aBHCHMOCTD TOKa OT HallpsxKeHuA. IIpu GombuMx *Ke TOKaXx 
fapaOomMyecKkaH 3aBMCHMOCTb TOKa OT HallpsxKeHHA CTAHOBUTCA OMpesesio- 
mei. MoxkHO OWeHHTb TO 3HaYeHHe TOKAa A1, IPH KOTOPOM MpoucxogUT Mepexog 
IT NOrapHdMuyeckow 3aBucuMOCTH K NapadomMyeckoH. Jina aTOrO cMeayer mpu- 
JABHATb MPOH3BOAHbIe 

Ni igtin! alee (ye. 
j dn B dn 262A? m--r 


_ Ilo nopsgky BesnunHbl nowyyaem oTcioga 3HayeHHE 
Mi = 0A), 


11H, nepexojiv K Ppa3sMepHBIM II€PeCMeCHHBIM, HaxXOJUM 
= E,—E E,;— E, ? (16) 
| Fp, c8? ee 


Sa t 
Xp ———_———-._ 1 
eT 


nive | 


en; 


ne 1/x npeactTaBneT coOol AIMHY 3apsAx%KeHHOK AeOaeBcKoH OGacTu. Popmy.a 
16) corsacyetcs c JaHHbimMu @wruna (7). B padote (7) mpHHuMatoTcs culeqyroulne 
dayeHHA Jia XapakTepHCTHK MOMYMPOBOAHUKOB, MCMOMb3yeMbIX B OMBbITaX: 
m— 10% cm, FE; — EE; = 4,6 kT, tp, = 1,2-10°° cex., tz, = 4,3 -10-* cex, 
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Tlpu 2ToM TOK j1 OKa3bIBaeTCa paBHBIM j1 = 0,610~° a/cm*, ato Haxogutca B x 
polieM corlacHu c 9KCHepHMeHTOM. 

C momoub1o d@opMyvibl (15) MoxHO HaHTH 3A€BUCHMOCTb TOKa OT COMpOTuBJIeH 
KpeMHHA B Mapadownyeckon oGuacTHu. I]pu6uMxeHHO HMeeT MeCTO 3aBHCHMOCT 


j~VRg@. 


B pa6ote (') JelicTBUTeIbHO HaOOaIOCcb yBeJIMYeHHe TOKa C yBelu4ueHH 
CONpOTHBJeHHA KpeMHua. Bowlee TOUHO KOJIMYeCTBEHHOe CONOCTaBJIeHHe Teop 
C 9KCI€PHMEHTOM B HaCTOSMee BPEMA 3aATPYIHUTEbHO. 

ABTOp BbIpaxkaeT OarosapHOCThb UW. eb AH CCGE Ear ania ne 3a Tl 
glesHoe OOcCy2xkeHHe. : 


VucrutyT 9JiekTpoxumun Tlocrynuso 
Axajemuu Hayk CCCP 8 III 1961 
UMTHPOBAHHAA JIMTEPATYPA 


*E. A. Egumos, HW. IT. Epycansumuux, JAH, 130, Ne 2 (1960 
?J.B. Flynn, J. Electrochem. Soc., 105, 715 (1958). 3 IO. A. BLOBUH, BE es oll 
Buu, B.A. Mamauun, JIAH, 126, No 6 (1959). = Wie Schockley, W. T. Rea 
Phys. Rev., 87, 835 (1959). 


( 
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JTonrnangn Akafemun wvayr CCCP 
bi 1961. Tom 139, N 5 


PH3HYECKAA XHMHA 
if C. C. HOBHKOB u WO. C. PASAHILEB 


A B3AMMOJEMCTBUME CJIABOM SHTPONMMHOM BOJIHbI 
i C ®POHTOM NJIAMEHU 


i ' (ITpedcmasrexo akademuxom B. H. Koxdpamoesom II III 1961) 


_ Sajlaua 0 B3aMMOjJlelcTBUN (PpOHTa MaMeHH C KOHTAKTHBIM Pa3pbIBOM IIpel- 
‘CTaBIAeT COOOH WaCTHBIi ciydaH gajauM O pacriale MpOWSBOMbHOrO paspEiBa 
'B ropiouelt cmMecu, paccMoTpeHHOK B paoore ('). OOpas0BaHve BOJH WaBeHHA 
' “portom TwlaMeHH Mp H3MeHeHHH TepMOAMHAMHMUeCKUX TapaMeTpOB roprwouelt 
| CMecH UccCesoBasiocb Takxe B (?). B o6enx paOoTax MpHHuMawlOcb, YTO CKOPOCTh 
| “pacnpoctpanenua TWIaMeHH pH B3aHMOJeHCTBHH OCTaBaJlaCb HeH3MeHHOH. 
“OgnaKo 9KCIePMMeHTHI. TWOKa3biBaloT (%), YTO Mp B3aMMOeMCTBHH @pouta 
‘‘TWlaMeHH C BOJIHaMH CoKaTHA BO3MOKHO YCUNeHHe STMX BOMH, KOTOPOe O6b- 
“ACHACTCA H3MCHCHHEM CKOPOCTH IaMeHH B Mmpottecce B3aumogelicTBua (*). [aso- 
‘JlMHaMuuecKOe pacCMOTpeHHe B3aNMOJelicTBUA CAObIX BOJIH WaBJIeHUA C PpoH- 
TOM IllaMeHu ObIiIo MpoBeseHo B (°). [IpexcTaBdeT HHTepec paCCMOTPeTb B3aMMO- 
_JielicTBHe (pPOHTA MaMeHH C SHTPOMMHHOM BOMHOK C YAeTOM H3MeHeCHHA CKOpOCTH 
‘pacnpocTpaHeHHA IaMeHH, BbISBAaHHOrO STOH BOJIHOH. 
BylemM cuvtTaTb SHTpONMiiHy1O BoHY cia6olH WM MOMb3OBaTbCA JMHEHHEIM 
/ HpwOumkenuem. Cuctema oOpasyiolluxcsl MpH TakKoM B3aMMOMeHCTBHH BOJIH 
| NoKas3aua wa puc. |. Bo3mylenve B roproue CMecH CKJIaqbIBaeTCA W3 MpHxoys- 


Wel SHTponuiino Bonu 6p; uM OOpasz0BaBielica BOJHEI JaBeHuA 6p,. B mpo- 


JykTax cropaHuad BOSHUKHYT SHTpoMMiiHad BomHa dp, HM BOMHAa JaBeHuA Opp. 
‘OTH BOSMYILeCHHA CBASAHbI YpaBHeHHAMH COXPaHeHHA MACCHI, UMINYJIbCa MW SHep- 
Tu Ha dpouTe nsmamenu. [IpeneOperasa B STHX ypaBHCHUAX MaJIbIMH BeEMYMHAMK 
opsfxka (U/ci)? uspuue, rye U — ckopoctTb pactipocTpaHeHua wiaMeHu, C1 — 
‘CKOpocTh sByka, Touy4uM 


_ p16U + Uber + U Spi = pa (Su — Suz + SU) ahs, Spe tia *U dps; 
; (1) 
dpi = Spe + 2piU (6u1 — bua); 
dar + 6w; + U 6U = bue + bw3 S| (6u1 — due + 6U). 


_ Kpome Toro Ha BOJIHaX BHINMOJHAIOTCH Clef yIollwe COOTHOMIEHHA: 
Tlajaoulan SHTpOMMHHAaA BOJIHAa 


a 3 oF 


6w = ’ 
z 01 (¥a— 1) Px 
BOJIHa JaBJICEHHA B roproyvei CcCMecu 
Cy Opr Opi . 
eo 2 
restr Lives (2) 
| BOJIHaA HaBJICHHA B NpoLyKtTax cropaHun 
C2 Ope Op a 
j due = ae ee 9) a= Fy 
i Yo Ppa’ - ee 
| ONG og BOJIHA B MpodyKTax cropaHuA 
2 
Cc 
j 6 — : 6 2 
Oe Oa (ta—4)  P? 


i Alaa 


IlonmaraeM, 4YTO H3MeHeHHe CKOPOCTH paciipocTpaHeHHA TWJlaMeHW CBA3aHC 


¢ H3MCHCHHAMA TepMOMHAaMMYeECKHX apaMeTpOB Fopioyeh CMeCH COOTHOINCHHEN 


6U =A dp. +B pi, (3) 
Dpoxn Sumponudnan = fou Yi —1 Ty (FF A 
a nnamenu — :6onHa rie = ( Sat es aan ’ 
Had 
he ci au 
sa las ae PIC py Tay (aT 


%, ®,; | 


7 TIpu stom 3aBucumoctTs U (piT1) cumtaem on-|— 
peesIeHHOH 9KCMepHMeHTAJIbHO HIM TeopeTH- 
Puc. 4 yeCKH. 
Ucnomp3ya (1), (2), (3), naxoyqu: 
JIA BOJIHEI aBJIeHHA B roproueH CMecH 


—1.oU 
(or — P2) CoB + Ue, — tae ra =| 5p; 


dpi =! ’ (4) 
{1+ £38 — (ep) aA —[ (2 —B+2— (2-3) 2] S| 
P1C1 C2 Cpl C7 
MJIH BOJIHbI TABJICHHA B MpodyKTax cropaHunA 
(P1 — P2) C2B + Ucg — eee : cs wes — 2 (p1— P2) 2B (1 ae =) a bp; ; 
Spe el! vi i Co Cy] Cy (5) 
{1-22 —(p.— pad —[( 1) +2— (3) 2] St 
P1C1 C2 Cy} Cy 


AIA SHTPONMMHOK BOJHELI B MpOMyKTax cropaHua 


<= 


[222 — (ro —1) 2 + (72 —3) 2] (pr — pr) cB 80° 
dps oa P1C1 C2 Cl Pe 1 
{! + P20 (Pi — Pe) CA — | (2 1) Ch Dif eng ae) al al Pi 8C1C2 
P1C1 C2 Cy | Cy 
PS Ea a 0A] poi gs 
is | a Set Pa) C2 Oe bl p, 5p: 
i! oh Pee oe (op =e) 023A | (re 4) & 1 2 (13) 2] =| P1 :C1C2 
P1C1 Co Cy} Cy 


B cayyae, Korgja B roprioyeli cMecu uMeeTcaA BO3SMYIeHHe TenonoABona 6 Q, | 


TaKxKe MOryT ObITb NOJYYeHbI BLIPAKeHUA JIA BenuaHH Spi, Op2 u Spo. IIpu 't 
atom 6U = A dbp: +D 6Q, rae D = (U/0Q)p,1,. 
Hampumep, Bbipaxeuve ana Opi uMeeT BUL: 


[(o1 — ps) 2D + (t2—1) ps =] 5Q 
2 


|! + (1— pa) aA —|(1— A +2—(»—3) S| 
P1e1 Cy Cy Cy 


Opis (7) 


Haanune B roproved cmecu BosmMymienuli 6p; u OQ npuBoguT K MOABMeHHIO | 
BOJIH, HHTCHCHBHOCTb KOTOPBIX ABJIACTCA CYMMOM MHTeHCMBHOCTeH BOJIH, O6y- | 
CJIOBJICHHBIX KaxKIbIM M3 STAX BOSMYULCHHH B OTAeMbHOCTH. M3 BEIpamwenun (4), 4 
(7) B yacTHOM cay4ae paBencTBa HyJIO BapHalluH CKOpOCTH pacnpocTpaHeHHA 
Ma4MCHH MOFyT ObITb MOYYeHbI BLIPAKeHUA JIA MHTCHCMBHOCTH BOJH aBule- | 
HHA, MpHBeqeHuble B paoore (2). 

Vuctatyt xumaueckon bu3uKu Tlocrynuno 

Akayemuu HaykK CCCP 8 III 1961 
UWHTHPOBAHHAS JIMTEPATYPA 


: r M. Bam-3eaaKoBu4, Teoperaueckan ruqpomexanuka, cOopa. Ne 4, 1949. 
: BoaTe-Uy, Coopu. Bonpocst ropeaua u fetoxauMoHHux Bonu, M., 1958, crp. 4114. 
es M. Korap Ko, KT®, 30, 1110 (1960). “CM. Korapxo, B. HW. CxKo6eus 


, 120, Ne 6, 1280 (4953), 5c. Cc. 
7, Ne 6 (1964). (1958) Hospuxos, lO. C. Pasaun eum 


Jlokzxann Akawemun Hayr CCCP 
1961. Tom 139, Ni 5 


PHZ3HTECKAH XHMHA 
H. B. MHPOrOBA 


TOHKASA CTPYKTYPA CHEKTPOB MOrJIOWJEHH A 
NOJIMKPHCTAJIJIMUECKHX NJIEHOK CdS 


(ITpedcmaenexo axademuxom B. H. Koxdpamoesoim 17 ITI 1961) 


_ Kak Optio ycraHoBuieHo (*), CieKTp aOcopOlMn NOAMKpHCTaIMYeCKUX Te- 
OK CysJbbula KalMua Mp KOMHAaTHOM TemMnepatype B OOsacTH 460—507 My 
'B 3aBHCUMOCTH OT YCJIOBHH H3rOTOBJIeEHHA H3y4aeMbIX IIpemapaTOB MOMKeT MMeTb 
‘O1MH WIM 1Ba MakCHMyMa HorsiouleHua. C MOHWKeHHeM TeMMepaTypbl yka3aH- 
‘HEIe MAKCMMYyMBI BeflyT ceOa lo-pasHoMy. B uacTHOCTH, y JWIMHHOBOJIHOBOrO 
‘MaKCuMyMa HaOsiofaeTca yOsleTHOe paciiiensieHve,’a KOPOTKOBOJIHOBLIA CMe- 
laeTca B CTOPOHY KOPOTKUX JVJIHH BOJIH WH Y HEKOTOPHIX OOpPasiloB paciilenIAeT- 
ca B Tpunser. B cBa3v Cc THM OCOObI MHTepec NpHoOperaioT UccMeEMOBaHUA BIMA- 
‘HMA YCJIOBUM M3FOTOBJICHHA OOpa3silOB Ha CIIe€KTP UX MOFOWLeHHA Mp HH3KUX 
Temnepatypax. 

 C 23To wWembio Obl WSTOTOBJeHHI MleHKM MyTeM CyOJIMMailMHM NopoulKa 
icyibdufla KaMus B pasHbix cpeyax. B Halllem culyuae HanblIeHHe MJIeHOK Mpo- 
‘H3BOUM0Cb B BakyyMe pu JaBsenun 10-° MM, a TakxKe B armocdepe aproHa u 
iCepHUCTOFO BOLOpOsa IpH AaBenun 0,5—I1 MM. OKcMepHMeHTaJIbHand yCTaHOBKa, 
'B KOTOPOH MpOuCxoOAMIO U3rOTOBMeHHe MpenapaToB, HCKNOUaAIa NoNaanHe Mo- 
‘CTOPOHHUX Tpumecei B cyOIMMaT B Mporlecce ero HarlbiIeHHA. 

Ja TOTO UTOOLI YCTaHOBUTb CBA3b MeXKLy YHCJIOM Mosoc aOcOpOMMH B CIeKT- 
pe NormomeHua moMKpucTanmueckux MeHoK CdS 4 ycMOBHAMH HX HAMbIJIe- 
HUA, ClleyeT B HepBylO OUepeb MCKJIONMTb BIMAHHe TOJIMMHbI U3y4aeMbiX 
Tipenapatos. B cBa3v c 3THM, BO H3OexKAHME CLyYaHHbIX Pe3y/bTATOB, TOMUAHA 
MCCJIeMYeMBIX IJIeHOK B HalIMX OMbITaX BaPbHpOBasach B WIMPOKUX NMpesemax 
me 10°70" 107* cm. 

CBa3b M@KLY YHCIOM Mosc abcopOuHH TOHKHX cl0eB CyIbpusa KalMuA UM 
YCNOBUAMM UX USTOTOBJIeHUA yCTaHOBJIeHa HaMH Ha OCHOBe OOVIbIIOrO CTaTHCTH- 
‘geckoro MaTepyauia. 

Kak 6b10 BbIACHeHO HaMH, BCe IJICHKH, HalIblIeHHble Ha MpeABapUTeJIbHO 
HeMOJOrpersle MOMIO%KKU, He3aBHCHMO OT cpesbl, B KOTOPOH MpOMCxomMO UX 
TIPHFOTOBeHHe, He JIOMHHECIMpYIOT MPH TeMilepaType %MAKOFO a3z0Ta, B 00- 
aactu 460—507 Mu He umetoT nosoc nornomeHua. IIpu sTOM CHOM, Mp¥roToB- 
“JeHHbIe B BAKyyMe H B aTMOChepe aproHa, AB/IAIOTCA HH3KOOMHBIMH C Y/eJIbHbIM 
‘ccompoTuBienuem 10-?—1 om-cm. Kpome Toro, Takwe IWICHKH He o61aaroT 
{oToMpoBogumocthio. Cpeq MvieHOK, HarbiJieHHBIX B aTMOciepe CepHHcTOrO 
BOMOpOMa Ha CielMaMbHO HeMOforpe4rble MOMMO KKK, HMCIOTCA KaK HHSKOOMHBIEC, 
TaK WM BBICOKOOMHEIe OOpasilbl C Ye/bHbIM COMpoTHBeHHeM Oostee 10° OM-cM. 
Tipenaparsi, o61ajaromue ye. 1bHEIM COMpOTHBVIeHHeM Ooviee 10? oM-cM, KaK lpa- 
BUNO, MOKasbBau doTOMpoOBOAUMOcTh. OAHaAKO TaKHe CJION TakxKe HE oOuapy- 
KUBa/IM JIOMMHECICHILHH i He HMeNM NOMOC MOrAOMleHus B uccseqyeMoi 00- 
JacTH cnekTpa. 

| Tineuxu cympcibuya KalMus, HalblIeHHble Ha NOMMOKKU, MpeABapHTeJIbHO 
‘HarpeTpie fo Temnepatyppi 300, 350, 450, 500 nu 550°, He3aBHCHMO OT cpeJb, B 
KOTOPOM MpoOucXOAMIO HX IIpHroTOBeHHe, MpH TeMMepaType #XHAKOFO asoTa 
3B o6slacTu 460—507 Mp, OOH ap y2KMBAIOT MOJIOCHI NOTOMWEHHA M JIKOMMHECIIMD yIOT 
‘zenenpim cBetom. [Ip 3ToM BecbMa BaxKHO OTMETHTb, UTO C NOBBILMeHHeM TEMMeEp a- 
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TYpbI mpeiBapHTeJIbHOrO nojlorpeBa MOJIORK KN" HHTCHCHBHOCTb JIFOMHHeCILTCH 


o6pa3ioB Bo3pactaerT. } : 
Vccneqopanie pa3JIM4HbIX yuacTKOB IpenapaToB MPH 77,3° K moKa3an 


uTO IPH Mepexoge OT OAHOTO y4acTKa oOpasita K ApyroMy KOJIMYeCTBO TOJIOC a 
cop6muu ocTaeTCH OMHHM H TEM Xe. He npovcxo2uT H83MHCHUA YMCA MOsOC 
B TOM cjJly¥ae, KOra MHOroKpaTHoe NorpyxKeHve Mpemapata B AKHAKUY a3 
IPHBOLUIO Make K 3HAYHTeJIbHOMY CFO Pa3sPYIIICHHIO. SToT *akT, OFeBU TH 
TOBOPHT 34 TO, UTO HET IIPHHUMNMAIbHOH CBASH Mey MOBEPXHOCTHBIMM, OHCTY 
JeeKTHEIMH ABJICHHAMH H HaJIMyHeM MONOC MOTONLeHUA B cnekTpe a6cop6uu)) | 


cyibpusa KayMus. 


M4 wy , 


4585 4630 4615 4722 4770 4B LETEA 


LM eee ee : 
4585 4630 4675 4722 4772 4824 4878A 


Puce. 1 Puc. 2 


Ha puc. | u3s06paxkeHbI MHKPOOTOTpaMMbI CMe€KTPOB MOPOMeHHA IJIeHOK, 
NOJY4eHHEIX B BakyyMe IPH TemMepatype MpesBapHTeJIbHOrO TloforpeBa MOL- 
JioxKu 300°. Kak BHHO W3 pucyHKa, y C0eB, IPHTOTOBJIeHHEIX, Kasasl0cb Obl, 
IIpH OMMHAKOBBIX YCJIOBUAX, CIEKTPbI OUCHb PasJIHUHbI. Tak, B cileKTpe adcop6- | 
uu OOpasiia Ne 244 nonocbl NOrMOMLeHHA OTCYTCTBYIOT, y MueHKH Ne 232 umeer 
MeCTO JIMIIb HAM€K Ha CTPYKTypHoe cTpoeHue criekTpa, a mpenapat Ne 234 06- 
HaPYyKHBaeT TPH ABHO BbIPaKeHHbIX MAKCHMYyMa aOcopOlHH, NpHXOAAULHxcA 
Ha A 4880, 4840, 4731 A. Kpome toro, B cneKTpe nocsegqHero o6pasila Ha6JIO- 
aeTcs elle H YeTBepTad OUeHB ClaOaa Momoca mpm A 4785 A, STu usmMeHeHHA B 
CMe€KTpaxX YKa3aHHBIX OOpasilOB He OMPeeIANHCh TOMMHHOM MOrJouaroulux 
culoeB. B qanHom caryuae naenku NoNo 244 uw 232 umeroT mpakTH¥ecKH OJHHAKO- - 
Bylo TommMHY 4-10~° uw 5-10-° cm, a y mpenapata Ne 234 TommlMHAa Ha MOpAOK 
MeHbiue (6,7-10~® cm), 4wem y nmepBbix aByx. Hecmotrps Ha 93TO, B ero cnekTpe 
MMCIOT ME€CTO Ye€TKO BbIPaKeHHbIe MAKCHMYMBI. CylelyeT OTMETHTb, UTO BCe yKa- 
SaHHble OOpasilbl OOsazaioT oToMpoBomNMocThO. JIIOMMHeCIeEHIHA Ke BH- 
3YaIbHO HaOuoqaeTcA sub y mpenapata Ne 234. Uto KacaeTca yJesbHbIXx 
CONPOTHBJIEHHHK, TO OHM pasJIMUHbI H COOTBETCTBeEHHO paBHbl: 8, 28u2-10° om-cM. 
M13 cpaBHeHHA YJeJIbHEIX COMPOTHMBeHHH COCB MOXKHO 3aKJIOUHTb, YTO pH 
AAHHBIX YCJIOBHAX H3FOTOBJICHHA TipenapaTOB MOsOChI aOcopOUHH NMOABJIAIOTCA 
JIMIIb Y BbICOKOOMHEIX OOpasioB. 

Tor ak, uTo cpeqH mpenapaToB, HanbIIeHHBIX Ha MOsOKKaX, MpesBapu- 
TeJIbHO MoxorpetTbix Wo 300°, uMeoTca Kak IVIeHKM, y KOTOPbIX HaOsmO,aloTcA 
MaKCHMYMBI NOPJIOMLe€HHA, TAK H OOPa3ilbl, Y KOTOPbIX OHH OTCYTCTBYIOT, yKa- 
SbIBACT Ha TO, UTO aHHaA TeMMepaTypa NOorpeBa NMOAMOKKN ABMAeTCA rpa- 
HHYHOU, T. €. BOJIH3H TOH TeMMepaTypbl B (OpMHpOBaHHA NOMKpucTamMN- 
YeCKHX COCR CyJIbuLa KaMHA HadHHalOT MPONCXOAUTb H3MeHeEHHA, KOTOpHIe 
H BBISBIBAIOT NOABJIeHHe MOOC aOcopOluHH B CIeKTpaxX HX MOFJOIleHHaA. 

OOpasie, MpuroroBNeHHble pH Temnepatypax Tipe{BapHTeJIbHOrO MO00- 
TpeBa NOMMOKKH Jo 350, 450, 500 u 550°, HesaBucumo OT cpedbI, B KOTOPOii OHH 
HalIbIAHCb, KAK IpaBHJIO, JKOMHHECILMpyi0T HM MMeIOT CIOMKHBIM CleKTp adcop6- 
MH. UvicJl0 MaKCHMYyMOB B cneKTpe npu 77,3° K Y Pa3JIMUHbIX OOpasoB pasJIH4y- 
HO HM SaBMCHT OT TeMMepaTyPbI MpeABapUTebHOFO NOMOrpeBa MOMORKKU, Ha KO- 
TOPY!O MpOMCXOAMJIO HaMblieHve MIeHKH. Tak, Ip mpeqBapHTebHOM mosorpe- 
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€ TosOwKH ZO 350° o6pasuEl xapakTepusyioTes cneKTpoM adcop6mHH, HMerO- 
MMM TPM MaKCHMyMa llorsomeHua (puc. 2, /). Tlonowenne yKasaHHEIx Tom0c 
OT OOpasila K OOpasily MeHAeTCA JOBOABHO 3HAYHTebHO. VY reHoK, IIpHTOTOB- 
JICHHBIX B aTMOcdepe CepHUucToro BoOpora, mepBEili MaKCHMyM OT OOpasila K 
oOpasny capuraetcsa Ha 9 A (or 4873 no 4882 A), Bropoii na 17 A (or 2832 x0 
4849 A), rperuii na 30 A (or 4699 no 4729 A). Y oOpasnos, HanbieHHEIx B ar- 
Mocdepe aproHa, 3TOT CBU HECKOJIbKO MeHbIIe: JA Tl€pBOH MOJIOCbI OH COcTaB- 
uset 5 A (or 4873 go 4878 A), ana Bropoli 13 A (or 4838 m0 4851 A), nas 
persed 11 A (or 4704 no 4715 A). 


¥ 


£585 4630 4675 4722 4772 4824 48788 4583 4630 4675 4722 4772 4824 4878A 


Puce. 3 Puc. 4 


OyHako pH Temmepatype npeBapHtesbHOro oxorpeBa MOLOKKH JO 

£50° uucO NOMOC NOPAOMeHHA 3aBHCHT OT TOTO, B KaKOi cpeqe MpoHCXosuT 
a3TOTOBJeHHe Npenapatos. Hampumep, 1a BakyyMHbIX OOpa3i0OB HCO Mo0c 
peraeTca TEM 2%e, YTO H B MpeAbiyulem Culydae, T. €. paBHO Tpem (puc. 3, 1). 
fonoxenne ux OT OOpasiia K OOpasily MeHseTca y nepBoii ot 4875 no 4878 A, 
7 BToOpot oT 4832 go 4849 A, a y tperbeli or 4705 yo 4735 A. Y canoes, moJlyueH- 
ibIX B aTMOCepe CepHHCTOrO BOJOpOAa, CMEKTP NMOFIOULeEHHA COCTOHT H3 NATH 
1oioc (puc. 2, 2), MakKCHMyMbI KOTOpBIX NIpHxXOAATcaA Ha Ad 4878—4880, 4838— 
£851, 4800—4801, 4702—4731 u 4641—4676 A. Kak noxa3aau Hauiu uccen0- 
SAHA, CMEKTP aOcOpOUHH MIeHOK, HaMbIIeHHBIX B aTMOcibepe aproHa, MOxeT 
[MeTb KaK TPH, TaK H NATb MAKCHMYMOB NorsoulenHa (puc. 4, / u 2). Tipu stom 
[OOMKeHHe TepBOrO MeHHeTCA OT OOpasila K OOpasly B Mpezenax oT 4875 go 
882 A, stoporo or 4832 no 4849 A, tpetbero or 4794 go 4798 A, uerBeptoro oT 
701 no 4735 A u naroro or 4650 no 4676 A. 
_ ¥ oOpasilos, nosyyeHHEIX B BakyyMe, Jake Ip MpesBaputTe.IbHOM Mogzorpe- 
e€ moqmoxKH Jo 500° uncno MaKCHMyMOB He MpeBbliliaeT Tpex-yeTHIpex 
ouc. 3, 2 wu 3). Mx nonomweHuA cooTBeTcTByioT Ad 4878—4882, 4838—4846, 
~4792, 4704—4725 A. Cnextp aOcopOuHu m1eHOK, HambieHHBIX B aproHe pH 
oH we TeMMepaType NosorpeBa NOLIOKKH, OOHAPYKUBAET MATS MO1I0C Noraio- 
fenua (pwc. 4, 3), MpHueM mMOm0x%*KeHHA HX NOBOJbHO MOCTOAHHBI H HaXOAATCA 
pu Ad 4873—4878, 4834—4935, 4790—4796, 4702—4704, 4641 A. 

Mrak, HaMH 9KCNepHMeHTaJIbHO yCTaHOBJeHO, 4TO MpHcyTCcTBHe mMoz0C 
OFJIOMeEHHA BCHeKTpe aOcopOWHH NOJMKPHCTaJIMYeCKHX MIeHOK Cybpusa Kay- 
MA, a TakxKe nCc10 UX mp 77,3° K 3aBHCHT OT yCIOBHi IpHroTOBJeHHA Mpena- 
aTOB H lpexye Bcero OT TeMMepaTypbl MpeiBapHTebHOrO NOJorpeBa NOLIOK- 
4, C NOBBIMNeHHeM Temiepatypbt OT 350 40 550° wHcuio MaKCHMYMOB yBe.1HYHBaeT- 
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ex oT 3 0 5, H OMHOBPeMeHHO ycuMBaeTCA HHTCHCHBHOCTb JIOMHMHECIEHILA 
ru moocbl, KaK 10Ka3aHo B paGore ('), OOyCIOBJIeHbI MOrJOleHveM H3ObITO 
HbIX Ha, CTEXHOMe€TPHYeCKEHM COCTaBOM aTOMOB KaimMua. IIpu 3TOM 3a CcueT KB 
“Ta MOPNOULeHHOFO CBeTa 3JIEKTPOH C HOPMAJIbHOTO YPOBHA M3ObITOUHOTO aTOM) 
Kalmus? S, nepeBOAMTCA Ha ypOBHH ero Bos6yaxyeHnaA *P, 1°P>, M3 KOTOPBIX re 
BbIli B 9JIEKTPHYeECKOM MOJe KPUCTasIMYeCKOH pelleTKH pacilemeH B AyOser, 
-BTOPOH — B TPHIIerT. 

Buuanwe TemmepaTypbl MOIOKKU pH HaMblJIeHHH Ha Hee MVJIeHKH MO 
NPOBOMHHKa MOXKET MPOABHTECHA, MpewkKe Bcero, B HapyIIeHHH CTeXHOMETPH 
cocTaBa cy6umata. Kpome Toro, H3MeHeHHe TeMMepaTypbl NpeqBapuTebHOr 
MOLOrpeBa MOMMOKKU MOMKET CKAZaTbCA TaK*Ke M Ha KPHCTAJMYECKOH CTPyKT 
pe HambieHHoro cos. Tlostomy oOHapyxXeHHble HAMM pa3JIM4HA B CieKTpa 
MOPOULeHHA OOPasilOB, HAMbIJICHHBIX B Pa3JIMUHbIX YCJIOBHAX, CJleqyeT OTHECT 
M60 3a CU€T H3M€HCHHA KOHICHTPallHH MpHMecH, a MMeCHHO KOHIeHTpallu 
W3O0bITOUHBIX ATOMOB KaJIMUA, JIHOO 3a CUeT H3MCHEHHA KPHCTAIMYeCKOH CTpy 
TYPbl peuleTKH cyJbcusa KaymMusa. Kak cnekyeT H3 TeOopeTH4ecKOH padoT 
Bete (*), B pelieTKe rekcaroHasIbHOH MOJMDUKAaLAH paciilelJIeHHe 3JIEKTPOHHBI 
YpOBHeH IIpHMecH B, NOJIAX KPUCTaJIJIa OJOKHO MpOHCXOAUTb MO 3aKOHy jf 
+ 1. Takum 06pa3oM, ToT PakT, 4TO B cnekTpe aOcopOuuu CdS mATb Mooc nO 
JOULCHHA HAOJIOLAaIOTCA TOJIbKO Y MpenapaToB, MOJYYeHHBIX IIpH BbICOKHX Te 
nepaTypax MIpesBapHTeJIbHOrO MOZorpeBa MOLNOKKU, OUCBHAHO CBUJeETeIbCTBye 
-O TOM, 4TO JIMUIb B STHX YCJIOBHAX HAMbWIeCHHA MICHKM CyIbpusa KaiMua OO 
JaloT TeKcarOHaJIbHOH pewleTKOH. Bo Bcex OcTaIbHBIX CJIyYaAX B TOM HH HHO 
‘CTCMCHH CYULECTBYIOT OTKJIOHEHHA OT STOH MOLMPUKALMH. 

B saksmouenHe BbIpaKato OularogqapHocts npod. K. B. Wanumosoi 3a p 
KOBOACTBO paOOTOH MH Ie€HHbIe COBeTHI. 


Tlocrynuao 
15 III 1961 
UMTHPOBAHHAS JIATEPATYPA 
1K. B. UWlanaumosa, H. B. Iluporosa, JAH, 139, Ne4 (1961). * K. B. WI 


aumMosBa, T.C. Tpaspuna, JI. JI. Toaux, JAH, 138, Nel (1961). 7H. Bent 
Ann. Phys., 5, 3, 133 (1929). 
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Aloxazagn Akayemun nayr CCCP 
1961. Tom 139, Ne 5 


PH3HTECKAA XHMHA 


“Axanemux BUKT. H. CNHIUbIH, JI. WH. 3EMJIAHOBA, H. E. MHXAHJIEHKO, 
B. B. TPOMOB wu WH. E. 3AMAKOB 


a  9JIEKTPOHHOMHKPOCKONWYECKOE HCCJIEQOBAHUE 
BJIMAHWA PAXMOAKTHBHOrO HU3JIYYUEHUWSA TBEPAbIX TEJI 
HA CTPYKTYPY WX MOBEPXHOCTH 


» Pauee Opiio moKa3ano (1), TO paqMoaKTHBHOe M3/1y4yeHHe TBEPBIX Ter cy- 
MeCTBeHHO| BIMAeT Ha HX (PU3HKO-XHMMYeCKHe CBOlCTBa — COpOMOHHY!O cmo- 
soOHocTs (°~*), pacTBopuMocT» B Bose (5~*), a TaKxKe BosselicTByeT Ha KMHETUKY 
reTepOreHHEIX MpoleccoB H30TOMHOrO OOmena (8-!°) nw Katanusa (#12), Onnoit 
43 NIIPH4HH YKa3aHHbIX ABJICHHH MOFyT ObITh HapylieHHaA KpHcTasMYeCKOH 
DelleTKH, BOSHUKAIOMMe 3a CUeT HOHH3HPYlOllero JeHCTBUA HCMyCcKaeMmoro U3.1y- 
IeHHA HW NOABJIEHHA ATOMOB OTAauH H, CBA3AHHbIe C 9THM, H3MCHEHUA CTPYKTYpbI 
MOBepXHOCTH TBeEPALIX Te. 

B jaHHoH paOoTe ObII0 U3y4eHO MO 3/IeKTPOHHBIM MHKPOCKOMOM cTpoeHHe 
MOBEPXHOCTH PafHOaKTHBHBIX OOPa3IlOB HeKOTOPHIX cysbdaToB (KasA, Mar- 
Hi uM Oapwa), a TakxKe MOJHOJeHOBOrO aHrHApuya, C KOTOPbIMH MpoOBOLH- 
MMCb HCCJIeEQOBaHHA B OONACTH alcOpOWHH, KaTasIu3a HU H30TOMHOTO OOMeHa. 
QuleKTPOHHOMHKpOCKoNMyecKHe CHUMKH Mouyyamucb MeTOZOM pemmuK. IIpena- 
vaTst KeSO1z, MgSO. u MoOs B Bue TOHKOFO NOpOliKa HAHOCHJIHCb Ha KOWIO- 
(HeBy10 IWIeHKy, Jamee Ha CMOM MOpoulKa HalIbLIAICA B BaKyyMe CaOli KBapua 
‘onmuHot 200—300 A. Mocne pacrsopesua KommoqueBoli WIeHKU B aMuualle- 
‘aTe MIOTYYeHHbIe KBapleBble OTMEYATKH MPOMBIBaIHCb JMCTHIHpOBaHHOH BO- 
jo B cnyyae K2SO, nu MgSO: unu pa36aBJIeHHbIM pacTBOPOM IeouH B Clyyae 
fOmMOeHOBOrO aHTHApHAa, WIA yaNeHHA BO3MOKHO IPHJIMMWMX K OTMeYaTKy 
facTHI, uccmeqyembIx BetlecTB: Ilocme sToro MeHKH HCCMIeAOBAaIHCb B 3NeK- 
poHHoM Mmukpockone. J[1a npenapatos BaSOs, BcmeqcTBue m10xoll pactBopu- 
MOCTH COMM, IIPHMeCHAJICA MeTOT WBOHHBIX PeMIHK, WIA Yero IPHTOTOBMAHCh 
(epeOpxAHOKBaplleBnle OTMeuaTKH. 

PajuoakTMBHble MpelapaTbl cybdaTOB KaMA HM MarHHA Nomyyalucb BBe- 
(eCHHeM B HHX HeOOUbUIMX 06aBOK cybcdbaTa HaTpHA, comepxamsero S*°(°). 


Jeanku BaSO.u Bbiensnucb MO paHee omMcaHHOH MeToguKe (°). O6pa3uE pamHo- 


x 
KTusHoro MoOs roToBHHCb CMeLIMBaHHeM OObINHOrO MOJIHOJeHOBOrO aHrHy- 
Myla c MpelapaTomM, cofep»xaujuM Mo’, B ompeqeieHHOM COOTHOIMIeHHH JIA 
‘OLyYeHHA HEOOXOAMMOH YeNbHOM payMoaKTHBHOCTH. GaTeM eHCTBHeEM BOAHOTO 
acTBopa aMMHaKa CMeCb MepeBOMHacb B MOMHOLaT aMMOHHA, KOTODPHIii fa- 


x 
lee pasmaranca mpu HarpeBanun. Ilomyyenupti MoOs sosronamca mpu 850°. 
flanupie 06 M3y4eHHEIX MpemapaTax MpHBeyenbi B Tad. |. 

Ha puc. | mpegcTraBmeHbI MAaKpopoTorpapuu paqwoaKTHBHbIX WH Hepaywoak- 
MBHEIX mpemapatoB K2SO1, MgSOu, BaSO1 u MoOs, cHaTbie MOl 3/1IeKTPOHHBIM 
(MKPOCKONOM pu yBeruyeHuH 12 000 pas. 

IIpu paccMoTpeHuH MOMyYeHHbIX CHHMKOB MOXHO OTMETHTb, 4TO MOBepX- 
(OCT KPHCTaIOB y HepaqWOaKTUBHbIX pelapaTOB ABJIACTCH OTHOCHTEbHO 
maykou. IlopepxHocTb payMoaKTHBHbIX KPHCTAJIOB OKa3bIBaeTCH CHJIbHO pa3- 
Tou. Beegenue HeOobUIOrO KOMMYeCTBa paluaA B MpenapaT BaSOs (puce. 1, 

2) MpHBOAUT K OCOOeHHO pe3KOMYy H3MCHEHHIO CTPyKTypb!l MOBeEPpXHOCTH KpH- 
Tasos. 
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Ta6auna BP 


MccneqopaHuble lpemapartsl 


VyenmbHad aKTHBHOCTb Mpenaparos, 
Ne Conep»xanue mu 

aipeeper o6pa3sima Na.SO,, % ne 

IIPHIOTOBJeHHA BO Bp€MA ObiTa 
K»SOx 1a ak 0 0: 
KesOu 16 3 19,0 19,0° 
KeSOx 1B 3 98,8 0,3. 
KoSOg {r = 0 0 
KeSOy 1m 3 10,8 10,8 
MgSO, Qa 2,07 4,5 1,7-10-* 
MgSO, 2 6 24 87 180,6 45-4072 
BaSOg oa 0 0 
BaSOg OG 5 0,03 
BaSOg 3B 100 3.4 

Ba (Ra) SO, Onn 3:-10-7 no Ra | 3-107? no Ra 

MoO; ae 0 0 
MoO; 46 4 3,9 
MoO; 4B 8 jt 
MoO; 4p 14 13,5) 


IIpemapats1 K2SOz, BaSO u MoOs, nogzBeprapiuimeca BHEUIHeMy OO. y4eHHH) 
2A€KTPpOHaMU C 9HeprHuel 800 k9B, TakxKe IpeTepleBaloT HEKOTOPble H3MeCHEHHS 
CTpyKkTypbi mopepxuoctTu. IIpu sToM clekyeT OTMETHTL, YTO XOTA 03a, NOWy4eH| 
Had lpelapaTaMH [pv BHeHeEM O06 
JIYYeHHH, Oblla 3HAUHTebHO BBIUEe| 
4eM B CJly¥ae paMOaKTHBHOrO H3/1y} 
WYeHHA, H3MCHCHUA MOBeEPXHOCTH OGY) 
YeHHBIX OOPa3IlOB OKa3bIBalOTCA MeHed 


VNGawina Z 


CiToBblli aHaJiM3 paquoakTHBHOTO uM Hepa- 
AMOaKTMBHOTO OOpasloB cysbiata Kanua 


Cojepmanne dpaxuntt, % | 
BbIPaKCHHbIMH, 4TO BHAHO, HallpMMep, 
Pasmep or- 4 
Bepcruit HepagqvoakTuB-| paquoaKTus- He 1, [2. Tlono6npie MUKPopoTo 
CUT, MM aut mpenapar| HH, "Penapar rpaduu [WIA OCTasIbHBIX OOJTYYCHHEDY 
(10,8 mCu/r'S*) TpemapaToB He IIpHBOssTCH, Tak Kak 
ay OHH H@€3HAYHTeCIbHO OTJIMYAIOTCA O71 
40,28 5 54 one COOTBETCTBYIONINX HepajHOaKTHBHBIX 
0981016 53.96 036 OOpa3iloB. 
sa P 
—-0,1640,13 15,94 1,99 Ha6iofjaemMpre HapyuieHua MOBepx 
Dy yee ee fee HOCTH MPOHCXOZAT TO BCeMy MpoTsA 
PaO Fir er 2 q 4. C 
0709 6°98 3606 *KeHHIO KPHCTalwa pajuoakTHBHOrC 


BelleCTBa MOUTH PABHOMePHO: He OTMe4 
yaeTcH TvlyOOKHX paKOBHH, Kak 9TO 

ObIBaeT y IpelapaToB, OOMYUeHHEIX HeliTpoHamu ("*). M3menenua moBepXxHo- 
CTH PajiMOaKTHBHBIX IpelapaTOB BHELIHe HalOMMHAIOT ABJICHUA, MpOHCXOLs- 
IK HOC TpaBJeHHA MeTAJJIOB C MOMOMIbIO MOHHOrO yyKa (24,!*). _ 
Conoctasenue puc. 1, Ja u 10; 4a u 46, 4e, 42 no3BomAeT 3aKIIOUNTS, 4TO 
Hap yileHua MOBepXHOCTH payMOaKTHBHBIX OOpasllOB NPOHCXOAAT ye B Mpollecce 
BPIACTCHHs TBeplOH dasbl US pacTBOpa uM Tras006pasHOH cpembI. YKasaH 
HbI€ HaPYUIeCHHA PaSBUBalOTCA WH YCHAMBAIOTCA TO Mepe NPOXOeHHA palHo- 
AaKTHBHOTO paciiaya B MCCHeAyeMBIX mpenapatax (puc. 1, /e). Mo-Buyumomy 
MSITYYCHHE SICKTPOHOB, WIM LPYPHX 3apsxKCHHEIX YaCTHI, BbISbIBAeT B TIpowecce 
KPHCTAIIM3alM TBepIbIX Tel OOpasoBaHve MHOXeCTBA HOBHIX AKTMBHBIX ICHT- 


POB— s3apojbileH KpHCTaIMH3alHH. JlelicTBuTeIbHO, IPM BHIeeHUH paquoak- 
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| 


al 18 
/ Puc. 1. Muxpodotorpapun mpenapatos: 1 — K2SOs, 2 — MgSO, 3 — BaSOu, 4— MoOs. 


(OGo3HaueHHA TpenapaTor cM. B Tabu. 1.) 


: 


JLAH, vt. 139,Ne 5, Cnouup, 3emaaHoBa, Muxalinenxo, Tpomos, 3umMaKoB 


(MBHBIX COJeH H3 PaCTBOPOB HaGuIOMaeTCA H3MeHeHHe pactipeyeeHuA pasMepoB 
facTHI, MO CpaBHeHuIO C HepayMOaKTHBHbIM Mpemapatom. Cogepxkanue MeIKHXx 
pak S3HayUTeIbHO yBelMuuBaetca. Jina MpumMepa B Ta6. 2 npHBezeHD! 
JE3YIbTATHI CHTOBOTO aHaIH3a PalWOaKTMBHOTO M HepamwoaKkTMBHOrTO Mpena- 
daToB K2SOa, BbIKPHCTAJIJIH30BaHHBIX B OJMHAKOBBIX YCJIOBHAX. 

_ Kacascb TpHuHH BOSHHKHOBeCHHA HeOJHOPOMHOCTeHt MOBepXHOCTH pasNo- 
AKTHBHBIX MpelapaTOB, MOXKHO BLICKa3aTb MpesMoNOKeHHe O TOM, ATO Monos- 
FHUTeJIbHBIC IeHTPbl KPHCTAaJIIM3aNMAH COs8MaIOTCA NOM BIMAHHeM H31yYeHuA HV 
HeEMOCPeACTBEHHO Ha NOBeEPXHOCTH PaHOaKTHBHBIX Cosel, MpHBOAA K pacnaly 
Jomee KPYNHBIX KPHcTaJIJIOB HM COOTBETCTBEHHO pa3PbIXJICHHIO HOBepXHOCTH 
(puc. 1, J O), a B HEKOTOPbIX Cy4aAX K BOSHHKHOBEHHIO JeHIPUTHON CTpyKTy- 
pI. [locnequee, HalipHMep, HMeeT MeCTO IPH BbIeIeHHH MOsMOMeHOBOTO aHrHy- 
dua 43 ragoBoi dasnr (puc. 1, 46 u 4e). 

JlaNbHeviitiee pa3sBHTHe MOBePpXHOCTH TBePALIX Te NO BIMAHWEM JJIMTeJIb- 
fOro paMOaKkTUBHOTO U3/yIeHHA OOJIbIe HANOMHHAeT ABJICHHE Pau allMOHHOL 
kopposuu ('4,1°), vem paMalMOHHbIM pocT KpHcTasVIOB, OOHapyXeHHbI Mmpu 
.O1yYeHHH HeliTpoHamu (7°). 

OHO H3 pe3KHX MPOABeHHM CTPYKTYPHbIX OcoOeHHOCTel MOBepXHOCTH 
JaMHOAaKTMBHBIX OOpasil0oB OOHapyxKUBaeTcA B Mpomeccax aycop6uun (?~*). 
Tax, Mp MOrolleHHu MapoB MeTaHONa, OeH301a H reKcaHa ocaykamu BaSO, 
SbINO YCTaHOBIeHO, 4TO afcopOluuA yKa3aHHbIX Ta30B Ha e(MHMIy MOBepx- 
HOCTH Y palMOaKTMBHBIX OOPa3llOB 3HAYHTeJIbHO BbIIle, YEM y HepaqwoakTHB- 
qbix. ITOT PAKT yKA3bIBaeT Ha CYMLECTBECHHBIe PasHYHA CTPYKTYPbI MOBEPXHOCTH 
JaNMOAKTUBHEIX HM HepalMOaKkTHBHbIX OOpaslos. 


VMuctutyT (u3uueckoH XxHMHH Tloctynuo 
Axkajlemuu HayK CCCP 15 IV 1961 


HWMTHPOBAHHAA JIMTEPATYPA 
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Merri sC mun nu, JAH, 138, Ne5 (1961), © Buxt.H. Caounun, EA. Top- 
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Jloxnxayn AkafweMun HaykK CCCP 
1961. Tom 139, Ne 5 


PH3HYECKAA XHMH yo 
r. fF. PEXOPOB, tO. A. 3APH®bAHL u B. ®. KHCEJIEB 


XHMHYECKASA WH ®H3HYUECKAS ANCOPBILMS KUCJIOPOJA 
HA MOBEPXHOCTH CBE)XKEFO PACKOJIA FPA®HTA 


(Ipedcmasaeno axademuxom M. M. y6uxuneim 15 HI 1961) 


Ilpv u3MesbueHHH TBepforo Tela B BakyyMe HJM HHePTHOM Ta3e BO3HH 
KaeT MOBEpXHOCTh, COepxKalllad BbICOKYIO KOHIEHTPallHiO pasOpBaHHbIX XHMH 
yecKkHx cBa3eli. [lopepxHocTb pH 3TOM OyJeT OOaaTb BBICOKOM acopOlHoH 
HO akTHBHOcTbIO. Panee (') 6bIm0 NOKa3aHO, YTO rpauT, BecbMa HHePTHHI) 
IIpH OOBIUHBIX TeMMlep aTYp ax, Mocue JHUCHeprupOBaHHA B 2KMAKOM aproue MpHoOpe- 
TaeT mMpodbopHble cBolicTBa. CuJIbHOe pasorpeBaHve Tpac:uTa, U3Me/Ib4YeHHOTO 
Ha BHOpallMOHHOH MeJIbHULe, Ip ero COeMMHEHHH C BO3LYXOM HaOmoqan Deli-) 
run (?). UccneqoBaHHa CBOHCTB MOBepXHOCTH pacKOJIa TBepfOro Tea HW ee B3a 
HMOJeHCTBHA C MOJIEKYJIAMH pa3JIMUHbIX BelleCTB MpeCTaBAIOT MpHHWANH 
aJIbHbIM WHTepec [JIA U3YYeCHHA PeaKIMOHHOH CHOCOOHOCTH MOBepXHOCTH TBep-}) 
yloro. Tela, AIA W3bICKaHHA yTeH MOHUHUNPOBAaHHA MOBeEPXHOCTH C LWeJIbIO 
NOJyueHHA Ooslee sPPeKTHBHEIX acopOeHTOB MH HaMOJHHTeeH MOJIMMepoB.! 

B Hactostlel pa6ote ObluiH MccleqoBaHbI PUsHYeCKad HM XHMMYeCKaA acop6- 
IMA KMCIopofa Ha BbICOKOAMCHepcHOM rpaduTe, MOJTyYeHHOM H3MeJIbUeHHeM# 
HCXOMHOTO OOpa3ia B JaOdopaTOpHOK BHOpoMeJIbHULe B aTMOCdepe aproHa.} 
Vcnoub30Basiuch Ba OOpasita ecTecTBeHHOroO rpaduTa, OHH U3 KOTOPbIX NOs- 
Beprasicd CelWuadbHoK ouucTKe. IlowyseHHble nocle AUcneprupoBaHUA OOpasilpry 
¢ yebHOu moBepxHocTbo 275 u 400 m2/r 6e3 CONPpHKOCHOBeHUA C BO3yXOM] 
TPaHCNOPTHpOBaJIHCb B OOBeEMHY!O YCTaHOBKy. Y ebHad MOBeEPXHOCTb onpeye-}, 
JAMACh MOCe WHKJa aCOpOWHOHHEIX H3MepeHHH C KHCJIOPOOM H3 HH3KOTeM=|} 
nepaTypHouw aycopOmuuu asota meTojiom BOT. i 

PesysbTaTbl H3MepeHHA alcopOuHH KHCOpoqa Ha MOBepXHOCTH cBexKeTorl, 
packoula rpadutTa Np KOMHAaTHOM TemMMepatType npuBefeHb! Ha pyc. |. Kak} 
BUHO 3 pc. 1, yieubHbIe BEMUMHbI alcopOuMH Ha OOONX Ob6pasilax XOPOWo}, 
yKJla{bIBaloTCA Ha OJHY M3OTEPMY, UTO CBUJeETeEIbCTBYeET O XOPOLeH BOCMPOH3- hh 
BOJMMOCTH CBOHCTB MOBeEPXHOCTH Ip MpMMeHABINelcA MeTOAMKe Nomosma. He-} 
KOTOpad UaCTb KHCIOPOAa MOrwia COPOUPOBaTLCA Ha TOHKOM MOpoLike xese3a, | 
KOTOPbIi B KOJIMYeCTBE HECKOJIbKHX JOJeH Mpouenta (*) He43MeHHO MpucyTcTByer 
B H3M@JIbUeHHOM Ha BHOpoMeJIbHHLe rpadute. IIpoBemenuble c 3TOM WebIO KOH= | 
TPOJIbHbIe ONbITHI (*) NOKa3aJIM, YTO BeMUMHA aCOpOUMH Ha 2%KeNese He MpeBbi- | 
mana 0,5 % OT BeHYMHI alcopO6unu Ha rpacure. : 

HaO.oqaemoe B3auMOjelicTBHe KUCOpOMa C HOBEPXHOCTbIO CBeKETO packoua. | 
rpacuTa Ip KOMHaTHOM TeMiepatType ABACTCA THMMUHLIM CJLyYaeM AKTHBUPO- 
BaHHOH XMMMYecKO acopOunu (4). Pusuyeckan afcopOuNA KUCAOpoxa mpH | 
9THX TeMNepaTypaxX HHYTORKHO Maia. B HayabHOM cTaqMH ajcopOmHoHHOe 
PaBHOBecHe JOCTHTaeTCA BeCbMa ObICTPO, YTO yKa3bIBaeT Ha HUSKY1IO SHEPrHio 
akTHBalluu Mpouecca. Ilpu JatbHeliieM yBeIMMeHUM aBeHUA acopOunNA BOS- 
pactaer KpaliHe MefqeHHO. KuneTuka ycTaHOBJeHHA paBHOBecHA B OO/aCTH 
NPAMOJHHEHHOFO y¥acTKa H3OTepMbI B JeCATKH pas Oovlee JMTebHa, UeM Be 
ee HavaJibHoH vactu. Ilo-BMquMoMy, MOBepXHOCTb rpacbHTa BecbMa HeOJHOPOs-— 
Ha HW COCTOHT H3 y¥aCTKOB C pasJIMYHOH acopOuNOHHO aKkTuBHocTbIo. Hacbi- | 
ULeHHe MOBEPXHOCTH XHMHYECKH aCOOMPOBaHHbIM KHCJOpOmOM mMpakTH4uecK 


SakaHUMBaeTCA TIpH JaBseHHH, Ou43KOM K aTMocdepHomy. [locueqyioulue H3-- 
MepeHHA JecopOuMN MOKasaIM, YTO MpakTHYeCKH Becb allcopOMpoBaHHbI KHC-- 
JOpoX HeoOpaTHMo CBAsAJICA C MOBepXHOcTbIO rpadura. Ipopesenue wuKsa BTO- 
pH4HOH afcopOuuM Ha OKHCeHHOM OOpasile, Kak HM CyleMOBaIO OKHLATD, He- 
MpwBesO K CKOJIbKO-HHOyb 3aMeTHOMY MTOrsOWleHHIO KMcMOpona (puc. 1). 

C iWesbio UccIeqOBaHUA CTaGHJIbHOCTH CBOHCTB MOBepXHOCTH cBexKero pac- 
Kola rpaura Obl NpoOBeeHbI H3MepeHHA XMMMYECKON acopOmun KUCOposa. 
Ha OTMEJIbHbIX NOPUMAX OHOTO H Toro *Ke OOpasia BbICOKOAUCHepcHoro rpa- 
puta (S = 400 m*/r), HaxogzuBuuxca BTevenne 1, 10 u 30 aHeit npu KoMHaTHOR: 


pem/oat pen/ne 


EEE L 
0 200 40) 602 MM 
Puce. 1. Yaenpupie H30TeEpMbI XHMH- Puc. 2. M30Tepmpr alcop6unu KHCcNO- 
yecKOH aycopOuHH KHCIopoqa Ha pola upu Temmepatype —196° ua 06- 
MOBEPXHOCTH cCBexKero packosa 06- pa3ilax HeokHCIeHHOro (1) H OKHCIeH- 
pasiloB BHOpousmenbyeHHOrO rpadH- Horo (2) rpaduta (S = 400 m?/r) 


Ta C yfeNbHOH  MOBepXHOCTbIO 
275 m2/r (1), 400 m2/r (2), Ha o6pas3- 
wax HeOKHCJIeHHOrTOo rpaputa (S = 
=400 m?/r), mpokaeHHbIx B TeueHne 
50 uac. mpu 300° (3), B TexeHHe 
24 uac. mpu 800° (4), usoTepma Ha 
oKHcaeHHOM o6pasie (S = 400 m?/r) 
(5). Uepure TouKH — fecopouHa 


lemnepatype B aTmocdepe aproHa. M3meHeHuA aCOpOMHOHHOM aKTHBHOCTH' 
IPH STOM He HaGMosasocb. B Tom cityuae, KOra OfHA 3 AMITYJI C HEOKHCJICHHbIM 
‘paduTom B Teuenve 50 uac. nporpeBaiocb mpu 300°, HaOmoxanoch CHuKeHve” 
MebHOK afcopOunu mpumMepHo Ha 20% (puc. 1). BeposTHo, 9To cBa3aHO C 
lACbINLCHHEM UACTH MOBePpXHOCTH MOJIEKYJIAMH 1a3a, BbIJeIMBUIerOcA 3 CTeKJa 
[pu ero HarpeBanuu. IIpu npoKajMBanuu OOpasila rpapuTa B NpesBapuTesIbHO 
(OesraxKeHHOH KBapleBOu amiyske B TeyeHHe 24 uac. mpu 800° HaOmosanoce: 
HYxKeHNe acop6unu Bcero Ha 10% (puc. 1). Cromb BbICOKaA YCTOMYMBOCTb CBO- 
ONHBIX PaMKaIOB Ha NOBepXHOCTH TpactuTa NOsBOMMeT HCHONb3OBaTb ero" 
aK YOOHBI OObeEKT JIA UCCMeOBaHHA M€XaHH3Ma 9JIeEMeHTaPHbIX B3avMOser-- 
TBUH pa3M4UHbIX MOJIeEKYJI C palHKalaMuM Ha MOBepXHOCTH. 

Uccnenosanua (2) crpyKTypbl TOHKOMSMesIbYeHHOrO TpapuTa NOKasbiBalor, 
TO IIpH ero AUcCNeprupoBaHHu B CYXOM BOSLyxe paspyilieHve KPHCTAaJJIOB Ipo- 
ICXOMMT NO BCceM KpUucTaorpadpuseckHM HanpaBwenuaM. IIpu 9TOM BOSHHKaeT 
‘OJIbIMaA MOBepXHOCTh, COfep2Kalllad BbICOKY!IO KOHILCHTPallHio pa3s0pBaHHbIXx 
= 4 o-cBasel. UacTb 9THX HeHACHIINCHHbIX PalMKaJIOB COXpaHHAeTCA Ha NOBepx- 
lOCTH, H OHM ABJIAIOTCA WeHTpaMu XMMMYeCKON alcopOmMu KucOposa. C Apy- 
Dil CTOPOHLI, B Mpollecce Apo6s1eHHA PpacUTa BOSMOXKHbIe JePpopMalluH KpUCTa- 
(M4eCKOM pemleTKH B Oa3HCHOM MJIOCKOCTH MOTyT MIpHBeCTH K YBeJIMYCHHIO aK- 
WBHOCTH St-3IeEKTPOHOB CONpsAKeHHOH CHCTeMbI cBA3eli (°) HU, CuIeMOBAaTesbHO, 

YBeIHYeEHHIO aCOpOWMOHHOH aKTMBHOCTH. 

Jina BLIACHeHHA XapakTepa B3aMMOJeMCTBUA KUCJIOpOsa C MOBePXHOCTbIO 
Dadra pw HU3KHX TeMnepaTypax OblIM USMepeHbI H3OTepMbI aCOpOWH KKC- 
Opofa upu Temnepatype —196° (puc. 2). Kak BugHO m3 pyc. 2, H30TepMa 
PBUYHOM alcopOmuu XapakTepH3yeTCA BeCbMa KPYTbIM Ha¥aJIbHbIM YYACTKOM. 
lOHOMONeKYAPHHI COM (Am 10 BOT) RocTuraeTcaA pM MaBJIeHHH B HECKOJIBKO! 
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MUJIJIMMeTpOB pTyTHoro cTom6a. Ilocie 3aBepileHua allcCOpOUHOHHOTO WK 
u BbI,epKUBAHUA OOpPasila B TeueHve 3 Yac. MOM COEM WHAKOTO KUCMOPONG 
nila U3MepeHa u30TepMa ecop6unu. V3 puc. 2 cilelyer, YTO BO BCeM MHTepBag 
je JlaBJeHMli BeTBb LecopOllMH sexKHT BbIMe W3OTePMbI TepBHYHOK ancopomun 
Vs-3a creuduku OObeMHOrO MeTO/a HaM He yalocb NpOBecTH Ha Hallie ycTa 
HOBKe H3MepeHHA JecopOunu B OOaCTH OWeHb HUSKMX AaBJIEHHH: B cBa3u q 
STUM Tocwe HsMepeHuA NocHeqHel TouKH ZecopOuuu mpu P/Ps = 0,03, o6pa 
3elL B TeueHHe 6 uac. OTKAYHBAaJICA NpH HU3KOH TeMMepaType MU 3aTeM TeMMepa 
Typa ero MeJJIeHHO NOBbIMAaIach Mp Hep 

penne ao mpeppiBnot oTKauKe. IIpoBegzenHbie mocuJé 
a 3TOrO H3MepeHHA XMMMYeCKOH alcopOnuHe 
KUucCJOpoqa pH KOMHATHOM  Temneparypey 
IIpHBeIH K BeJIM4YHHAM, JlexKallMM Bcero Hay 
15% Hw>Ke COOTBETCTBYIONeH M30TEPMbI Ha 
HeOKHCJIeHHOM OOpasue (puc. 1). BosmoxuHo, 
UTO HeOOJIbUIOe CHWKEHHEe BEIMYMHBI acopo- 
IMM CBA8aHO C YaCTHYHbIM OKMCJIeHHeM rpa- 
(buTa TIpH NoBbIWeHHH Temuepatyppil. Mol 
HaOsOLaIH BeCbMa JJIHTeJIbHYIO KMHETHKY 
BbIJeICHHA OCTATOUHOTO KOJIMYeCTBA KUCJO-F. 
pola mocie mpoBekeHud ecopOuuu. ITOTH)) 
ONbIT MOKasbIBaeT, 4YTO B OOMACTH HU3KHX|)e 
TemMMepaTyp 3aMeTHOrO OKHCJIeHHA TOBepx-ji' 
HOCTH He NpoucxoguT. Ja mpoBepKu 9TOrO 
MOJOKeHHA, TMOCIe  MOWHOTO OKHCJIeHHA| 


rpadura mp KOMHaTHOM Temnepatype Obit! 
TpOBeseH aAHAJIOTHYHBIM WK alcopOuMOHHO- 
an 2 az “G7 «= AecopOuMoHHEIx usMepeHHit npn —196°. Ha 


Upa- DHC: 2 BHAHO, UYTO Pe3yJIbTAaTbl u3MepeHHun 

> B 
Puc. 3. Hsorepmnt HusKoremnepatyp- XOPOINO YKJIaybIBalOoTCA Ha COOTBETCTB YIOUWHE | 
Holt “ancopO6mun KuCTOpoya (a, 6) ¥ BeTBH W30TeEPM Ha HCXOJHOM HEOKMCJICHHOM | 
a3ota (6) Ha o6pa3lax HeOKHCIeHHO- od6pasile. STH WaHHble MOJTBeEp#KTaroT CleJlaH- 


ro i !) woKucanenHoro (2) rpauta (S= HEI BLIBO, OO OTCYTCTBAH 3aMeTHOH HeoOpa-| 
=400 mi/r). TIyHKTHpoM O6osHaNeHa = tyyoi XHMHMYeCKOM alcop6uMM KUCcOpona | 
KPHBaAd NecopOuuH, MpuBeqenHaa Ha \ 

puc. 2 IIpH HH3KHX TemnepatTypax. IlocmeqHee Ha- | 


XOMHTCA B COrlacCHH C W3MepeHHAMM Ha ak- |) 
THBUPOBaHHbIX YPJIAX, PACCMOTPeHHBIX B (4). | 
Kak BHJHO M3 prc. 2, 430TepMbI KAK Ha MCXOJHOM, TaK H Ha OKHCJICHHOM OO6- | 
pasimax rpaduTa, WMeloT neTmO TucTepesuca, MpocTupatollyrocA B OOWAaCTb |} 
HH3KUX OTHOCHTEJbHBIX WaBseHuli. TpyHO JonycTuTb, YTO rHcTepe3Hc B STON | 
o6acTH WaBIeHHH OGYCOBIEH KalHJJIAPHOH KOHJeHCanHeH. Bomee BepoaTHo, | 
4TO HeOOJIbUIOe MPeBbILeHHe BeHUMHbI JecopOuHMH Hall KpHBoH afcopOuHH BY 
STOW OOACTH LaBJICHHi CBA3AHO C HEKOTOPBIM HaGyxaHHem OOpasila, Gnaronapa | 
IIPOHMUKHOBEHHIO MOJIEKYJI KHCJIOpOa B MEXKMJIOCKOCTHBIe IPOCTpaHCcTBa KPHCTaJ- § 
JOB TpapuTa, 3Ha4uNTebHO JeCTPYKTHPOBaHHEIX pH noMose*. B o6macTy | 
BbICOKUX OTHOCHTeJIbHEIX JaBeHHH TuCTepe3sHc, OYeBHAHO, CBA3aH C KallWJ- | 
JIAPHOH KOHJenCalvel B Mopax u 3a30paxX MexkKLy uacTrunamu. Usorepma jecop6-— 
uuu mp P/Ps = 0,25 nperepneBaeT U3JIOM, BEpOATHO CBS3AHHEIM C OCBOGOXKe- 
HW€M “aCTH NOP, 3aNOJIHeHHBIX MPH BbICOKHX yIIpyrocrax napa. DToT u3s10M~ 
He HaQHOLaICA Ip MpoBesenun acopOUMOHHO-ecopOUMOHHBIX LMKJIOB B 06- | 
J1aCTH HH3KUX JaBeHHl (puc. 3, a, 6). CnekyeT OTMeTHTb, YTO ruCcTepesHcHBle 
ABJCHAA KaK Ha HEOKHCJICHHOM (puc. 3a), Tak H Ha OKUCsIeHHOM (puc. 36) 06- 
pasiax rpadura HaOmoqawTca yxKe B HavaJIbHO YacTH H30TePMbI alcopOluA. 


* Uspectuo, uTo npu o6pa30BaHHu oKucH rpatbuTa M@KIMVIOCKOCTHbIe paccCTOAHHA yBeuH- 
uuBalortcsa or 3,36 qo 6,3 A. Tipu qucnepruposanHn 3TO paccTOHHHe TakKe HECKOMbKO yBeHUH- | 
paetca (3,6 A) (), HaGyxauue o6pasma rpabura Gnaroqapa BHeLpeHnto MOJeKYJI BOJbI B MCXK- 
MUIOCKOCTHEI€ MpOCTpancTBa Ha6MOLatH B padore (°). TlomyyeHHEIe STHMH aBTOPpaMM H3OTEPMBI | 
TO (opMe CXOZHHI C MpHBe_eHHBIMA Ha puc. 2. \ 
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ou1bKO nocyle MpOBeenuA PALA UKKJIOB acopOunH H Aecop6uHH (6e3 OTKaYKH) 
2TBU a\cop OLMOHHBIX WM JeCOpOWMOHHBIX H30TePM COBMAaaiH Kak Mexky co6on, 
XK H C H30TepMOH jecop6unu (puc. 2). OfHako yKa3aHHoe oTM4Ne B xose 
ICOpOMMOHHEIX HM jecopOlHOHHEIX W30TePM HeH3MeHHO BOCCTAaHaBJMBAsOCb 
pH JJIMTeMbHOH OTKauKe OO6pa3zila. Ha u30Tepme agcopOunu asota (puc. 36) 
'TOH 2%e OONACTH OTHOCHTEJIbHEIX JaBJICHHH HHKAKHX THCTepe3HCHLIX ABJICHHH 
2 HaOoyaocb. Ilo-BuAMMOMY, 3TO CBA3aHO C OOIbUIeH (MO CpaBHeHHIO C a30- 
IM) MPOHMKarolleH cmocoOHOCTbIO MOJeKyJ KHCIOpoka Tip HH3KHX TemMepa- 
ypax *. B cBa3u C 3THM yleIbHaA MOBePXHOCTb BbICOKOANCHepcHOro rpadura, 
JMUCeCHHad 10 HU8KOTeMMepaTypHOH afcopOunH a3ora (puc. 36), MoxeT ObITb 
2CKOJIbKO 3aHH2KeHa MO CpaBHEHHIO C TOBEpXHOCTbIO, AOCTYNHOM MIA MOovIeKyMI 
acmopola. ITO OOcTOATebCTBO He HMeeT IIPHHUMMHAbHOrTO 3HaYeHHA AH 
SIBONOB, CJeuIaHHbIX B HaCTONULeH padore. 


Mockoscknit rocyapCTBeHHLIi yHHBepCHTeT Toctynus0 
um. M. B. Jlomonocopa 13 III 1961 
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‘2B. C. Becenoscekunh, T. JI. OpmMauncxkaa, [lopepxHoctubie xumMuueckne 
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Oopos, KX, 35, Ne (OW), = Me ee Ty6uuuu, TlopepxHoctupie XHMHM4eCKHe 
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rec. Kon. Ned. Akad. Wet., B 61, 242 (1958). 


* B paGore (°) aBTopbl yKa3biBai¥, TO B OTAMUHE OT MOACKY BOTH, Ronee az0Ta He 
\OHHKAIOT B MEXKIVIOCKOCTHHIC MpOCTpanCcTBa OKHCH rpaduta. 
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Jloxzayn Akagemun nayx CCCP 
; 1961. Tom 139, Ne 5 


XHMHYECKA TEXHOJOFHS 


| 
6B. H. JIACKOPHH, [. H. WIMBPHH u uanen-Koppecnongzent AH CCCP i: 
WM. H. NJIAKCHH 


)KUAKOCTHAA SKCTPAKIMA WHAHHMCTBIX 
KOMMJIEKCHbIX COEMMHEHHMM 30JIOTA WH CEPEBPA 
M3 WEJIOUHbIX PACTBOPOB 


OKCTPaKUHA 30JIOTA HEMOCPeACTBEHHO H3 WHAHHCTHIX WeJIOUHbIX PacTBOp 
B BHJle KOMIVJI€KCHBIX CO€¢AHHEHHH LO HACTOAWLeErO BpeMeHH CUMTANaACb HEBOSMO# 


HOH BBHY MCKJOUNTebHO BLICOKOH MpouHocTu HuoHa [Au(CN),] (). Hany 

MOJIORKeHHE MOATBEPKMaeTCA ONHCAHHbIMH B JIMTepaType ONbITaMH, MpoBeery 
HBIMM C H€CKOJIbKMMH JeciTKaMH opraHwyecKux pacTBopuTeneli. Mcxona up 
ipeANosOxKeHUA O6 HOHOOOMEHHOM MeXaHH3Me IPM SKCTPaKIMH aMMHaMM Kal 
2%KHIKHMH @HHOHHTAaMH (*), Mbl HCMOJIb3OBaIH NOCIeMHHe WIA HSBIeYeHHA IM 
HMCTbIX KOMIWICKCHBIX COCMMHEHHH 3010Ta HM cepeOpa. MccuieqoBamucb cnocoOm 
9KCTPaKILHH IWMaHHCTbIX KOMIVICKCHbIX CO€AMHEHUM 30I0Ta HM cepeOpa Hemo¢ 

Pe€ACTBeHHO H3 WHAHHCTHIX UIeJIOUHbIX PaCTBOPOB pacTBOpaMu cee | 
WIM COCHHEHHM THIa YeTBEPTHUHLIX AMMOHHEBbIX OCHOBAHHH B KepocuHe HJ" 
B J[pyrOM HHepTHOM pa3OaBuTevie. 


Ta6muta fe | 


Coyepanune CofepxkaHue B pact- Conepimaune S Ope 
pace sae eed i fai Meine ee dbase, MI/JI te Hspaeuenne, % Kp Wh 
Det Pp cepe6| ) 
3010T4|————__-__—| 

"nb | 

Au Ag Au Ag Au Ag Au Ag 1 ! 
ss 

; } 
2,72 3,18} 1: 100 0,14 1,56 258 162 1845 | 94,8) 51,1| 104), 
1D 144 2 APO HeT 4,0 127 102 1000 | 100,0| 77,8] 25,5}), 
48,65 | 56,79] 4:4 Her HeT 48,65 | 56,79 | — |4100,0/100,0| — 
2534 | 2958] 3:4 40) 1156 831 601 20,8 | 98,4] 60,9!) 0752 


Hoke MpHBoAATcd pesymbTaTH UcceqOBaHHuA 9KCTPaKIHH IWMaHHCTHIX KOM 
IJI€KCHBIX COCMHCHHH 30JI0Ta H CepeOpa HeMOcpeCTBeHHO H3 IMaHMCTbIX pac 
TBOpoB 10% pacTBopom TexHuyYecKoroO H-TpHOKTHaMuHa (TOA) B xKepocuHel, 
I\WaHUCTbIe KOMIJIeKCHBIE COeMHeHHA 30m0TA 9KCTparupyloTca A-TpHOKTHA4 
aMHHOM B OpraHwyeckyio (pasy MpaKTMYeCKH MOJIHOCTbIO B IWMpOKHX mpesemax 
KOHHCHTPalHH WM OTHOWeHHA OObeMOB OpraHHyecKO MH BOLHOH (pas. | 

Tak, H3BlIeueHMe 300TAa B OpraHuyeckylo (a3sy 3a OMH MpHeM 9KCTPaKUHy! 
H3 IMaHHCTbIX PacTBOPOB, coxepmawlux 30n0Ta oT 2,72 mr/a AO 2534 mr/a | 
cepe6pa — ot 3,18 mr/n m0 2958 MI/J1, COCTaBHJIO He HuxKe 94,8% (cm. Ta6a. 1). 
Cepe6po SKCTParup yeTCA HECKOJIbKO XyKe — U3SBMeUeHHe eFo B TeX 2Ke YCOBUAX] 
Komle6alocb oT 51,1% no 100,0%, Ho c yBenwueHHem uncaa cralnit 9KCTp aK) 
yAaeTCaA MOTHOCTbIO H3BVIeUb H cepe6po (cm. Ta6. 2). 


q 

; Sp ees PaciipeeJieHHA 300Ta HM cepeOpa B paBHOBeCHbIX vont 
a ae : I) 
(Kp <2) ABJACTCA PYHKUMEH paBHOBecHoLt KOHIeHTpalwu MeTalAa B pa- | 


| 


lao ima 2 


a 


“Conepxanne Copepx. B pacrs. cr hie \eciiuss © 
RBG i ofepx. B Opr. 

eo mT Orno- mocyie Sopp aenrus Date aah r. cepe6po 

f Vo. cepe6 

; oo 6 pa |somoro| 
* hig aa ne ae ity yacTH, | CyMM 
me 7 | 14,2 | 1:10 HeT 4,0 127 102 ZOO LOOM To) ue 
HET AAO) male BAAN) HeT a) —- 20 10,0 — 30,0 | 85,9 
HeT DOR) taeetiO HeT 1,6 — 4 2D — | 20,0 | 88,8 
HeT 41,6 | 4:40 HeT 0,4 — 12 8050 | == 65),0: 1997.2 
HeT O;4 tet 10 HeT Her — 4 — — |100,0 |100,0 


TBope (Cy), KOTOPad B M3YYeEHHbIX Tpeyesax yOBMeTBOPHTeNbHO ONHCHI- 
iaeTCA YypaBHeHHem: 


Kp = A(C3.o)—", 


me nm wu A — NOCTOAHHBIC BeJIHUOHHHI. 


| B aorapudmnveckux KcopsAnuatax (cM. puc. 1) 3aBHcHMOCcTb KosdbbunHeHTa 
laclipeqeeHHA OT PaBHOBECHOHM KOHIeCHTPallMn B PacTBOpe BLIPamKaetcs TipsmMon 
MHHeH THMAa:! 


Nek = Tt lglGr a +a. 
SHauHTeIbHO MeHbIUMH KosduUMeHT pacnpeyetenua cepeOpa cBueTeNb- 


TByeT O Ooylee BbICOKOH CTeMeHH CpOACTBa H-TPDHOKTHJIAMHHA K ILHAHMCTbIM COe]H- 
CHHAM 30J1I0Ta, YEM K IWHaAHHCTbIM COeCJIHHEHHAM cepedpa. 
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lc. 4. S3apucumoctb kosppuunenta pac- Puc. 2. 3asucnmoctb Koapuunenta 
eleweHHA OT PpaBHOBeECHOK KOHLCHTpPallui pacipefemenua cepeOpa (I), a raKkxe 
fora (I) u cepeOpa (II) B pacrBope: wapseyenne 2ouota (II) u cepe6pa (II!) 
—cofepwKaHHe B HCXOXHOM pacTBope: OT NpOOMKUTeAbHOCTH MepemeniMBaHHA 


= 2572) mrifia: Ag = 3,18 mr / a; 
i: °s.g = 1: 100; 6—tTo xe: Au— 
fe ur / a, Ag— 14,2 mr/ J; 00 92%. = 
f:410; ¢—tTo me; Au— 48,65 mr/ 4a; 
Ag — 56,79 mr / a; Uohace’ tin (er) 


PagiHoBecHoe pacmpefesenhe 30/10Ta MeXKAy OPraHvyecKOH M BONO dasamMH 
‘THraeTca ObicTpo. CmelnasibHble OMbITS! MO KHHeETHKe 9KCTpaKIWMH (CM. 
2. 2) noKasav, YTO B pesyJbTaTe MepeMeLIMBaHHA OpraHuyecKOH H BOAHOM 
3B TeueHHe | MHH. H3BuIeueHHe 30N0Ta ZocTHraeT 100,0%. Cepe6po skcTpa- 
DYETCH HECKOJIbKO MeIeHHee — JWId Hero KOOPPUUMeHT PacnpezeleHHA JO- 
TaeT paBHOBecHOro 3Ha4¥eHUA TOJIbKO “epe3 5 MHH. (Kp = 91) mpH usBNeue- 
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uuu — 90,1%. Pasgenenve opraHuyeckon H BOAHOK (as MpOHCXOAUT WocTaToOU 
HO ObICTpO H He COMpoBoxaeTcA o6pa30BaHHeM YCTOHYHBbIX SMYJIbCHH. 

Hig npoMsBoscTBeHHBIX PAaCTBOPOB, COMepxKalkux KpoMe 30sl0Ta HM cepeOp 
CONYTCTBYIOULMe WM 9JIeEMeHTbI, SKCTParMpyiOTCA A-TPHOKTHJaMMHOM B Opra: 
HHYeCKY!O (Pasy TOJIbKO MeTAJIJIbI BTOpoH nosrpynnp I rpynnbl nepHoyuyeckor 
cuctembl Menmeneepa. Takue MeTaJIbl KaK 2KeIe30 HM IMHK, KOTOpble Bcerla Ha 
XOAATCH B MpPOWSBOMCTBEHHBIX PacTBOpax, B OpraHuyeckyio dasy B Mpollecce 
9KCTpakKWHH He u3BueKaloTcH. Takum o6pasom, yke B Tpotlecce 9KCTPaKkIlMK 
HIPOHCXOAMT OYMCTKA OT COMYTCTBYIOUJAX MpHMeceH, YTO NOSBOAAeT MOMYUMTE 

COeHHEHHA 3010TAa H CepeOpa BLICOKOH 
Ag YHCTOTHI HEMOCpeACTBeEHHO 3 pacTBOy 
pOB, MOJIy4eHHbIX Mp WHaHHpoBaHH 
py abl. 

VYoupt CN~ B WHpoKHx mpefemtax 
KOHIeHTpanHh (oT 0,035 no 0,35% no 
NaCN) ne 3kKcTparup yiorcs A-TpHaKTHI 
AaMMHOM, 4TO 3HAYHTeIbHO yiMpollaer 
Tiporecc JabHeHWeH pedsKcTpakUMH 30-4 
0 7 2 8 4 5 gloTa HM cepeOpa u3 opraHHyeckol (pa3nl.| 

Yucno xonmaxinog XapakTepHo, 4TO MO Mepe HacbillleHHA 
9KCTpareHTa MpOHCXOAHT BbITeCHeHHEm: 
cepe6pa 30JI0TOM H3 OpraHuyeckon (asp; 
B pacTBop (cM. pHc. 3), KaK 3TO HMeeT 
MecTO B aHaJIOrH4HbIX Mpoleccax Cc MOHOOOMeHHEIMH cMosiamu (%). TlocmeqHedp 
MO3BONAeT MYTEM SKCTPAKUUA Pa3s{eIHTb 3010TO H cepeOpo. Ilopeqenve Meta: 
JIOB TIpH IKCTPAKUHH H-TPHOKTHaMHHOM H3 WHAHHCTHIX paCTBOPOB CBUMeTeJIb- 
cTByeT 06 HOHOOOMeHHOM XapaKTepe B3aHMOJeHCTBHA WMAHHCTbIX KOMIIJIeKC} 
HbIX COeQMHeEHHM OnaropomHbIx MeTado0B c TOA: . 


Codepmanue 6 bodnod pase 


= 
0 


. 3. W3menenue KOHUeHTpalun Ov1aro- 
POJHSIX MeTAJIIOB B BOAHOH dase 


RN (6:6) +. Au (CN)o (s.) + H,O ge [RsNH] Au (CN)o(0.) + OH Gs )* 


SooTO MH Ccepe6po, MepenemuMe B pesyJIbTATe SKCTPaKILMH B OpraHHyeckyHp 
(ba3y, MOryT ObITb pedKCTParHpoOBaHbI C MOMOLMLbIO pxAa Jecop6enTos. PeskcTpak 
UMA OarOpOAHbIX MeTAJJIOB MOXKET OCYIILECTBIIATBCA MOLOGHO S/IOMpOBaHHK 
© MOHOOOMeHHBIX CMOJI KaKHM-IH6O KOMMIeKcoOoOpa30BaTeieM, HallpuMep, co 
JIAHOKHCJIbIM THOKapOaMHOM Cc TMocuIeLyrouleH WeMeHTallWeH HX CBHHIOM HM Ky 
meaner (*). 

SacIyKUBaeT BHHMAHUA pedKCTPaKIMA OmaroposHbIX MeTaIOB u3 opral 
HAYECKON (asbl CaObIM pacTBOpOM cepHOo KUcuoTH (1—5%) npu OTHOLIeHHE 
Yop. | Us.p. = 2—3 : 1; MpH 9ToM JocTuraetcsa 91,5—97-npomeHTHOe H3BeUeHHE 
3010TA B BOAHY!0 (asy UM M3BueKaeTcA OKOMIO 79—89% cepe6pa. Peskctpaky, 
WHA C€pHOH KUCIOTON MO3BO/IAe€T CKOHICHTPHPOBAaTb 30J1I0TO HA CcepeOpo B pel, 
akcTpakte Jo 3 r/m M Bele. TloyueHHbI BbICOKOKOHIeCHTpHPOBaHHbIM CepHO 
KUCJIbIM PaCTBOP B JaIbHeluIeM MOX*KeT ObiTb MOABeprHyT 3eKTpoMMsy C NOM 
YeHHeM MeTAJIOB BLICOKOH 4UMcTOTHI. OrcytcTBHe MOoHOB CN™ B opraHMuecKok 
base OaronpusATCTByeT pesKCTpaKIMH KACAOTaMH. 

TakumM o6pasoM, ycTaHOBJeHO Ha MIpHMepe 9KCTPaKUMH pacTBOpOM Tex 
HHYeCKOrO H-TPHOKTHJIaMMHa B KePOCHHe, 4TO, BOMpeKH CyLeCTBOBaBLIeMy 
paHee MHCHHIO, SKCTPaKWMA IWHAHMCTHIX KOMMJICKCHBIX COeMHeHHM 30J10Té 
: cepeOpa M3 WMaHMCTEIX ILe@OUHHIX PaCTBOPOB BO3MOKHA HW YCMeMHO OCyuLeCT] 

ATCA. 


Ilocrynuao 
11 IV 1960 


IMTHPOBAHHAS JIMTEPATYPA 


1O.E. 3parnuunes O. YW 3axa ‘| 
2 neg pop-Hapuuccos, KHX,5,.. | (1959). 
Be vi Sepupos, J. U. Cho toils pion Lcupewet aaa 
ag ens J. Aveston,D. A. Everest,R. A. Wells, J. Chem. Soc. 19 

: - UW. Cuneabuuxosa, A. 1. Befinun, Meraulypraa WM TexHo1OraA) 


HBETHEIX MeTaqaos, C6opy. 33, M., 1960. 
4172 


Jlokxnagn Arkanemunu nayr CCCP 
1961. Tom 139, Ne 5 


a ye 


TEOJIO‘H 


B. H. ABEPbS HOB 


OB OCOBEHHOCTAX PA3PE3A TEPPHTEHHOM TOJIUIM 
JIEBOHA HA A3EBO-CAJIAYUICKOM MJIOWAIM 
(CEBEPO-BOCTOUHAS TATAPHS) 


¥ (ITpedcmaeanexo axademuxom J. B. Haauexunvim 12 I 1961) 

' Byperve c wesbio moucKos HepTH Ha Aszepo-CanaylicKolt nomaqHu 6pin0 
‘HauaTo Tpectom «TaTHedteraspasBelka» B 1958 r. u nepBasd Ke H3 MpOWMeHHbIX 
| 3fecb riy6oKux CKBaxKUH ToKasaa 6oubuoe cBoecbpasve paspesa TeppHreH- 
| HbIX OTJIOXKEHHM TeBOHA. 

OGbmyHBIM Jia ceBepo-BocToKa TaTapHi ABJIAeTCA 3auleraHve Je@BORCKHX 
| oTnomeHuii Ha Toposax KpucTamuueckoro dyHyamenta (Ena6yra, Boupsora 
i T. 7l.). OHM HMEeIOT 32eCb COKPallleHHy!0 MOMIHOCTh, U paspes HAYMHAeTCA Halle 
Bcero MeCuaHHKaMM VM aJleBPOJMTAMH, KOTOPble CHHXPOHHPYIOTCA HAMM C viac- 
tom Dy cTapoocKosbcKoro ropH30HTa wro-BocTouHOH Tatapuu. PayHuctH- 
WeCKH JOKa3aHHbie siicbesbcKue COpas0BaHHA oTcyTcTBy1wT. B cocTaBe cTapo- 
OCKONbCKOFO TOpH3OHTA Haf MlacToM Dy BbIeMAIOTCA TAK Ha3bIBAeMbIH Cpel- 
“Hui W3RECTHAK M Mauka aprussuToB. MymmMHCKHi TOpH3OHT BKIOUAeT B CeOn 
naact Dy W nepeKpbiBatonlyo ero rauHUCTyIO NauKy. PacmpocTpaHeH STOT To- 
PHSOHT He MOBCeMECTHO, Ha OTJeCJbHbIX YYaCTKAaX OH Pa3MBIT, HM KbIHOBCKHE 
OTIOMCHUA 3asleraioT HeNCcpeMcTBeHHO Ha CTaPpOOCKOJIbCKMX aprHJVJITax. 
Tlemuiickue o6pas0Banusa MeIOT elle MeHbIIee pasBuTHe. KbinOBCKMe OTJOXKe- 
HUA B OCHOBHOM MIpeNCTaBJIeHbl MeCuaHO-aJIeBPO/MTOBbIMM NopokaMu, oOajalo- 
H1MMH XOPCIIMMM KOJWIEKTOpCKHMH CBOWCTBaMH HM COfepKalllHMH NPOMBILNICH- 
Hble CKOMJe€HHA HeTH. 

Bo MHOrOoM OTMHUeH paspe3 TeppHIeHHbIX OTJIOMKEHHH MeBOHA B CKBaKHHE 
No 1 Asepo-Canaymickoh msomayn. 

TlonctunaiciumMu JeBon oOpasoBaHHAMH 3fecb ABMAIOTCA OaBJIMHCKHE OTVO- 

YKCHHA, BCKPbITAA MOMIHOCTbh KOTOPHIX HECKOJIbKO G6onee 250 mM. Ipencrapsenbi 
OHH Pa3HOSCPHUCTHIMH, KBapIleBO-NO/IEBOWNATOBbIMM NeCdaHHKaMH BHLUIHCBO- 
KOPHUHEBEIX, C€PpOBATO-KOPHUYHEBHIX, 3EJICHOBATO-CePbIX IBETOB, COMep2kallMMH 
PeKHe MpPCcJION 3eNeHOBATO-CepbIX H KOPHUHEBATO-CePbIX aPrHJJIMTOB. Tlo nau- 
nim JI. ©. ComoHuopa, OHH OTHOCATCA NO BO3pacTy K HHKHEKaJITACHHCKOK 
CBHTe€ HHKHEOABIHHCKOFO KOMMVJeKCca. 
_ Ha pasmpiroi mopepXxHocTH OaBMHCKUX o6pa30BaHHl 3asieraeT NuiacT nec- 
-gaHHKOB (4 M), pa3sHOSePHHCTHIX, NpenMyLlecTBeHHO rpaBuhHo rpyOosepHHc- 
ThIX, HEOTCOPTHPOBAHHLIX, CJIONCTHIX, CBETJO-CepbIX, C KaOJMHUTOBbIM LEMCH- 
tom*. Tlepexppipaetca OH HeOObWOH MayKOH MepeciavBanMA TNecdaHHKOB, 
“PaSHOSePHUCTHIX, PIMHHCTBIX, TEMHO-CePbIX, H AJIEBPOAHTOB, TIMHUCTO-TeCHa- 
HBIX, Ce€PEIX, HESCHOCJIOHCTBIX, COMepmKalllnx PacceAHHBIM KPYMMHOTeCUaHPIH 
KBapll HW CTAKeEHKA NHPHTA. 

Bume storo nepecmanBanua cuesyeT nsacT (OKouIO 3 M) OCOJHTOBOM cHepH- 
TO-I@MO3HTOEOH pybl, TeMHO-cepoh 3eJICHOBATO-TEMHO-CepOH, MATHAaMH 
Gypo-oxpucto. Pyfa coctouT u3 6ypbIX COHTOB WAaMO3HTAa C JHaMeTPOM JO 
1—1,5 mm, wHorfa OCoxpeHHEIX, CIVJIOMeHHBIX, YJVJIMHCHHBIX, CI¢MCHTHPOBAH- 


| 


* T]pu avtonornyeckoh xapakTepHcTHKe paspesa HCHOMbSOBAHEI mauupie T. JI. Mupo- 
MonbcKol; CHopE H NbWIbua onpeneneubi JI. C. @omuHOH. 
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} 


HbIX CHJ@pHTOM, a B BepXHel YACTH fM/1acCTa— [IMHHCTO-JOJOMHTOBBIM BelllecT 
BOM. ) 

Hay py4amu sayleraet mauka KapOoHaTHbIX MOpos (OKOIO 2M), MpescTaBuleH 
Had J\OJIOMHTOM, TOHKOS€PHHCTbIM HM peJIMKTOBO-OpraHOreHHbIM, CepbiM, mepe 
KPHCTaMM3OBaHHbIM, C MaccOli YIeHHKOB KpHHoOWeH. B cpeque uacTH 3TO 
MaukH OTMeyaeTCA MpOCMOM MesKO3epHHCTOFO H OpraHHO-OOJIOMOUHOTO CBeTVIO4 
ceporo, KpelKoro, MvIOTHOrO M3BeCTHAKA. 

Kap6onatTHaa magka reomoramu Tpecta «TatuepreraspasBeyKa» (I. C. Be 
cesios, MW. C. Eropos, 1959 r.) npHaHumasiacb 3a «CpeMHHH A3SBECTHAK» M BOspactT 
ee H HWDKeeKAaUIUX OTJOMKeHHA MeBOHA OMpeeAICA CTAPOOCKOJIBCKHM. OJ 
HaKO B H3BeCTHAKAX BCTpeyeH culeLyoulul KonvieKc dbayHbl ocTpaKkog; Basch- 
kirina memorabilis Rozhd., Bairdia navicula Mart., B. scaphula Rozhd., 
B. holuschurmensis var. holuschurmensis Pol., Bairdiocypris cf. gibbosu 
Rozhd., B. cf. praepilatus Pol., B. aff. biesenbachi Kromm., Coeloenellal 
testata Pol., C. aff. gabdjucovensis Rozhd., Cavellina clara Pol., Altha aff. 
reversa Pol., Marginia sp., Aparchitellina sp. u gp. 

CoctaB (bayHbl ocTpakof GeccnopHo cBHJeTebCTByeT 06 9ieJbCKOM BO3-| 
pacTe BMeULalomlHxX, a CleJOBaTeIbHO H HWKeMeKAULHX JCBOHCKMX OTJOMKeHHH. 
Yka3aHHblii BbIMe KOMMIeKc (payHbl OTMedaJICA HAMM B HWKHEM ACTH «HMKHETO. 
U3BeCTHAKA». ITO NOSBOMAeT BLICKAZATb MpeMOMORKeHve O TOM, 4TO BePXHAA| 
yacTb 9peIbCKUX OTMO*KeHuM B CKBaxkuHe Ne | A3eBo-CanayuicKoH mnomaly | 
pasMbITAa. 

OnncbiBaeMad CKBAXKMHA ABACTCA MepBOH H MOKA CMMHCTBEHHOM Ha CeBepo- | 
BocToke TaTapuu, re BCKPbiTh! PAayHHCTHYeCKH OXapaKTepH30BaHHble 3hdeub- | 
cKHe oToxKeHuad. Jlo sTOrO OHH OTMeUaIMCb Ha OCHOBaHHM JIMTOJIOTH4ECKHKX | 
nanupix [. J]. Muponoupexoi (7) B ABYX CKBaxKuHaX Ha CapaimuucKon u [pa- 
XaHCKOM Iloulanqax, atTakxe E. H. Ilonenopot — mo cbayue ocTpakog B 10%KHOH | 
yacTH cocequeH Yamyptun (%). 

Bplletexkallad TOA TeppHreHHHIX OTMOKeHHH JeBoHa cbayHbl He COsep- 
KUT U pacdieHAeTCA HAMM Ha OCHOBaHHH AaHHbIX MO cNopaM HU Mblbwe Ucono- 
CTaBJICHHA C COCeEMHHMHM (hayHHCTM4eCKH OXapaKTePH30BaHHbIMH pa3pe3aMu. 
Silech Bele AIOTCA OOpa30BaHHA XKUBETCKOFO APYca B COCTAaBe CTAPOOCKOVIbCKOrO 
H MYJIJIMHCKOrO TOPH30HTOB HW HW KHeppaHCKOrO NOAbApyca B cocTaBe MaliMi- | 
CKOrO, KbIHOBCKOrO M CapraeBCKOTO FOpH30HTOB (cM. puc. 1). 

H3BecTHAKH WM QOMOMUTLI diidembCKOrTO Apyca MepeKpbIBaloTca OOKCHTOBOL | 
NOpoxoH — oueHb MVJIOTHOI, TBepOH, OKpauleHHOH MATHAMH B 3eJICHOBATO- | 
KpacHbli, OXPAHDIH, %e/THI, KpacHOBaTo-cbuoueToBLIM wu ~pyrve wBetTa. Ona | 
HMC€T PaKOBHCTHI HM OCKOJIbUATHIi H30M, HEACHY!O CJIOMCTOCTh M CosepxKuT | 
pacceAHHbI€ 3epHa OOMOMOUHOTO MaTepHasa, OOJIMTH! U SOOOBMHEI wWiaMo3sHTa. | 
TJoqoOubie o6pas0BaHua BCTPeveHbI pavee emle B OMHOM MyHKTe TaTapun, TakxKe 
Ha CeBepo-BocToKe, B ckBaxkuHe Ne 6] CapmManopo-PanrasapcKonw mmomlagn, 
IPHMEpHO Ha TOM %Ke cTpaTurpacduyeckom yposue. B. A. Tlonmauuu (*) oTHOCUT 
HX OObINHO K MallIMiCKOM CBHTEe. 

CocraB M yclOBUa 3aeraHuA OOKCHTOB MOSBOJIAIOT MIpW3HaTb HX 3a OCasoU- 
Hble OOpasoBadua tpuOpexkHO-MopcKoro Tuna. TlocKombKy OHM soxmKaTCA He- 
MOCPCACTBCHHO Ha SH(PeIbCKHe OTMOXKEHUA HM MepeKpbIBaOTCA BepXHell WaCTbIO 
apLaTOBCKUX OOpasoBaHull (BepXHAA YacTb Maca Dy), HX POpPMUpOBaHue 3aHH- 
MacT B OCHOBHOM HHTe€pBaJl BOPOObeBCKO-HMMKHECTAPOOCKOJIbCKOrO BPeMeHH. 

CrapoockoulbcKuit TOPH30HT, KaK yxe OTMeuaJIOCb BbIlle, NWpecTaBseH 
JHIb MadKOU AaJICBPOJIMTOB M aprHJIMTOB (8 M), B HHKHEH MOOBHHe Cc IIpocJIoeM 
Aonomuta («cpeqHui usBecTHAK»).B cBeTMO-cepbIx TMHMCTHIX aJIEBPOJIHTAaXx 
uHTepBala 1789,8—1794, 3 m onpesenentit cnoppt; Archaeozonotriletes viola- 
bilis var. major Tschibr., Lophozonotriletes gribensis Phill., Hymenozonotri- 
letes discors Tschibr., Hym. celeber Tschibr. 

Myasmuckuit ropu30HT TOCTpOeH JBYWICHHO: BHH3yY ecuaHbI mWiacT 
(30 m), Bente A/lCBPOJHTO-apruJIMTOBad mauKa (20 M). B ceppix rIMHHCTHIX 
aleBpoulMTax Ha riyOuHe 1759,9—1765, 8 Mm oOHapyxeH KoMmmeKC cop MyJI- 
HHCKOTO TOpHsOHTAa. IIpeo6.1aqaioulMM B HeM sABAIOTCA cmenyromue: Acant- 
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striletes impolitus Naum., Lophozonotriletes sp., Archaeozonotriletes tu- 

rculatus Naum., A. pustulatus Naum., A. extensus Naum., A. rugosus 
faum., A. tenuispinosus Kedo., A. basilaris Naum., Hymenozonotriletes 
olyacanthus Naum. 


0 10 20 30 40 0MM 


PpaucKuu 
Z| Kernobcrud 


UCKUL 


Nawu 


| TTT TIT TTT ith 1740 


Ss 
3 
Pe 
S 
'S 
G 
Ss 
2 
ES 


ac. 1. CxemaTuuecknit paspes TeppHreHHOH TOM. a — H3BeCTHAK, 6 — aNeBPOAHT, 6 — mecua- 
AK, 2 — WlaMO3HT, 0 — MONOMHT, @ — aprHJHT, 9 — 60KCHT, 3 — MecuaHHK TpaBeHTOBBIH. 
99 — Lejotriletes atavus Naum., Stenozonotriletes extensus Naum., Archaeozonotriletes 
licromanifestus Naum., A. basilaris Naum., A. rugosus Naum., A. perlotus Naum., A. varia- 
lis Naum., Lophozonotriletes sp., Hymenozonotriletes Krestovnikovii-»Naum; 156 — Acan- 
iotriletesimpolitus Naum., Lophozonotriletes sp., Archaeozonotriletes tuberculatus Naum; 
. pustulatus Naum., A. extensus Naum., A. rugosus Naum., A. tenuispinosus Kedo, A. ba- 
laris Naum., Hymenozonotriletes polyacanthus Naum.; 130 — Archaeozonotriletes viola- 
lis var. major Tschibr., Lophozonotriletes gribensis Phill., Hymenozonotriletes discors 
sehibr., Hym. celeber Tschibr.; 118 — Baschkirina memorabilis Rozhd., Bairdia navicula 
| art., B. scaphula Rozhd., B. holaschurmensis Pol., Bairdiocypris cf. gibbosus Rozhd., B-s 
. praepilatus Pol., B-s aff. biesenbachi Kromm., Coeloenella testata Pol., C. aff. gabdjuca- 
| vensis Rozhd., Altha aff. reversa Pol., Cavellina clara Pl. 4 ap. 


‘Tlamuiickuii ropH30HT HMeeT MOMIHOCTb 18 M HM CJIOX%KeH CBeTJIO-CePpbIMH, 
@1KOSeCPHUCTHIMH, BOJOHOCHLIMH TeCuaHHKaMH, B CepeMHe TOPH30HTAa, BOS- 
(OKHO, SAMeIIeHHBIMH aJieBpOJIMTaMH. 
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KbIHOBCKHH FOpH30HT CélaraloT aprHJJIMTbl, CaOOaIeBPUTOBbIe, JIMCTORS 
TO-CJIOHCTbIe C PAKOBHCTbIM H3JIOMOM M JIMH304KaMM TOHKO3e€pHHCTOrO CHI 
puta. B cpeguei uacTH ropus0HTa OTMe¥aeTCA Mauka MepecauBaHuA aprHy 
JIMTOB WM CepbIX H 3eJI@HOBATO-CepbIX AJICEBPOJIMTOB, YYaCTKaMH MeCYaHHCTbl 
KBaPIWHTOBAHBIX C IOJIypaKOBHCTHIM H3JIOMOM UH x%KeJIBaYKaMM TMpHTa (ava 
nuiacta Do). «BepxHHii (HHKHEKBIHOBCKHM) M3BeCTHAK» OTCYTCTByeT, HO rp 
Huila C MalIHHCKHM TOPH30HTOM yCTaHaBJIMBaeTCA YeTKO MO CMeHe THMHUHb 
3eJICHOBATO-CepbIX TOHKOCJIOMCTHIX KbIHOBCKMX aPIHJIJIMTOB Ha Mallick 
aleBpONMTBI. «Cpe{HeKbIHOBCKHH H3BeCTHAK» MpesCTaBJIeH OJIOMATOM (1 
PaSHOSEPHHCTHIM, H€PpaBHOMEPHO-IJIMHUCTHIM, aJIEBPHTOBbIM, C MaccoH OKpy 
JbIX CTMKeHHA cocopuTa, cueputa, mMpuTa. OOlad MOWIHOCTb KBIHOBCKH 
oTuoxeHuit 20 mM. [lepexpbiBaioTtca OHH H3BeECTHAKAMM CapraeBCKOFO FOpH3OHTée 

B apruimuTax HMxKHeli YacTH KBIHOBCKOro ropuHsoHta (1714,6—1719 
O6HapyxKeH BepXHEeMAallIMHCKO-HMXKHEKBIHOBCKHM KOMIWI€KC CHOp, MOMMHAaHTd 
MH B KoTOpoM sBuistoTca: Leiotriletes atavus Naum., Stenozonotriletes exter 
sus Naum., Archaeozonotriletes micromanifestus Naum., A. basilaris Naum 
A. rugosus Naum., A. perlotus Naum., A. variabilis Naum., Lophozonotrilete 
sp., Hymenozonotriletes Krestovnikovii Naum. 

TakHM o6pa3om, cBoeo6pa3sHe pa3pe3a TeppHIeHHbIX OTJIOXKeCHHH eBOH 
B CKBaxkHHe Ne | As3eso-CanaymicKoH mviolwlaqH CBOJHTCA K _ CJlefly1ouleM 

1. J[eponckve oOpas0BaHHA 3aseraloT 3fecb He Ha Noposax KpHcTanmuE 
CKOro (yHAaMeHTa, KaK 93TO HME€CT MECTO Ha COCeEMHHX MOULaAX UW APyrux CKBal 
*uHHax (Ne 5) TOM Ke NOMaH, a Ha OaBJIMHCKHX OTOKEHHAX. iy 

2. STO NepBbI WM eAMHCTBeHHbI MOKa MYHKT Ha ceBepo-BocToKe TatTapHulp 
rye BCKPbITbI (ayHHCTHYeCKH OXapaKkTepH30BaHHble ZMdebCKHe OTJIOMKeHHA} 

3. B paspese siitbesbcKkoro apyca oTMewaeTcA 2,5-MeTPOBbIM MacT wWaMo3H| 
TOBOH PYbl, OOBIUHbIM JIA CHHXPOHHYHbIX OTJIOMKeHHM 1Oro-BOcTOUHOM Tata 
PH M CMeXKHEIX TeppHTOPHii H BepBble BCTPeYeHHBI Ha CeBepO-BOCTOKe pecmy6| 
JIHKM. 

4. Kpopaa siideubcKHX OTJOKeHHH, BHXMMO, pasMblTa, HM Ha rpaHu uN 
C 2KMBETCKMMH BCKpbIT 2-MeTpoBbii macT OOKCHTOB, aHa/IOrH4HbIit BcTpeueH! 
HOMY paHee Ha TOM Ke CTpaTHrpadwyecKoM HHTepBawie B CKBaxKuHEe Ne 61 Cap 
MaHOBO-PanHra3apcKOH Msolayy. 

5. [Mist MyJIIMHCKMX M MaltMlcKHX OTJIOKeHUM XapakTepHO pa3sBHTHe Tec 
YaHbIX M[JaCTOB-KOJWIEKTOPOB 3HAYHTeIbHOM MOMHOCTH (MacTEt Dy H Dy); 
Tora Kak B CKBaxkuHe Ne 5 Toh 2Ke MOULaM HM OTBOLMTCH HESHauHTebHAas POvIb 
B CJIOKeHHH paspesa. 


6. KpoBia nalinickux OTIOKeHHH, BOSMOXKHO, pasMbITa, TaK KaK «BepXHHH! 
H3BeCTHAK» OTCYTCTBYET. . 
7. KeIHOBCKMii TOpu3OHT CJlOx*KeH, TAK 2%Ke KaK HM Ha APyrMx yaacTKax Boc-) 


Toka TaTapuu, lIpeiMyllecTBeHHO aprHwJIMTaMu c Mpocmoem B cpelHel aacTH 
JOJIOMUTA. 


Teonormueckuit HHCTHTYT Tloctynuno 
KasaHcxoro @usuana Axajlemun nuayK CCCP 9:1 1961 


LiMTHPOBAHHASA JIMTEPATYPA / 
; 1B. UW. Apeppsauos, Hsp. Kas. dun. AH CCCP, cep. reon., Ne 7 (1959). 
; Yr. Jl. Muponoascxaas, Usp. Kas. cbun. AH CCCP, cep. reon., Ne 6 (1957). 
x E. H. Tlonenosa, Tp. Bcecowsn. HepT. Hay4HO-HCCJI. PreOJ.-pasB. HHCT., HOB. cep., | 


87 (1955). 4B. A. Toasuun, Pynonpoapnenn wy6 | 
Ha Kpaepequeckux urenusx, Kasanp, 1956. i oT Nae: aioe aaa 
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Jlokaagn AkayemMun thayk CCCP 
1961. Tom 139, Ne 5 


TrEOJIOLH Al 


B. 1. BYXAPLEB, T. MM. CKOPOCIIEJIOBA, E. A. CTPOEBA 
u 3. C. YCTHHOBA 


K MOP®OJIOPHH JIHNTOS®ALWMAJIBHOFO 3AMEMIEHH A 
B CPEAHEM JIEBOHE BOCTOKA PYCCKOH IIJIAT®OPMbI 


(IT pedcmaeaeno axademuxom A. A. Tpodumyxom 6 II 1961) 


. K wHavany MATHAecATHIX TOOB B CpefHeM AeBOHE BOCTOKAa Pycckon m1aT- 
“(opMbl GEO ycTaHOBJeHO MHTOMalMabHOe 3aMelleHHe THMa BCTpeyHOro Te- 
\pekmHuBanna (*). Oxasaocb, uTO KapOonaTuHble cpanuu IIpeqypambcKoro Mpo- 
‘ru6a uM KpaeBoOl 30HbI MaTPOpMbI, PasBHTHIe B Crepu6armescKo-MmumGaes- 
“CKOM palione, B CeBepo-3alalHOM HalipaBJIeHHH NMepexoAT B TeppHreHHbIe OO- 
pasOBaHHA, pHuem Mepexof pe30K, HO HepaBHOMepeH IO MOIIHOCTH. 

B Ikanosckom paiione, pacnouioxKeHHOM BOJIM3H pasBHTHA MpeHMyllecTBeH- 
HO KapOOHaTHBIX aul, B TeppHreHHOM TOVIIe BbILeMAIOTCA OTHOCHTECJIbHO 
MOULHbIe HWKHMH, Cpeluuli, YepHbIli u HeKoTOpbie Apyruve usBectuaku. B Tyn- 
Ma3HHCKOM paliOHe MOM[HOCTH OCHOBHBIX KapOOHATHEIX MJlacTOB, OCOOeHHO uep- 
HOTO H3BeCTHAKAa, 3Ha4YHTeIbHO coKpalilaioTca. Emme famee kK ceBepo-3allally, 
BO MHOFHX paspe3ax PomalliKMHCKOrO paiioHa, COXpaHAeTCA TOMbKO TOHKHH ]lO- 
" JIOMHTOBLIM Mpocso, OTBeYaIONH cpelHeMy M3BeCTHAKY OallKMPCKHX paspe- 
30B. IIpv 3TOM O6ulad MOM[HOCTb CpefHero JeBOHA BO BCeX YKa3aHHBIX paHOHax 
MpHONH3UTeIbHO OMHAaKOBA. 

Ha ocHOBaHHH MOpOOHbIX PerHOHAbHBIX COMOCTABJIEHHH IJIeKTPOKapo- 
TAKHEIX JMarpaMM Obl ClelaH BbIBOL, O BepxXHeli acHMMeTpHH KapOOHaTHEIX 
KJIMHbeB JaHHOrO sMTOallManbHOrO samMenleHuaA (*). ComocTaBeHHA MOKasaJn, 
4To KapOoHaTHBle mpociiou TyiimMasuHcKoro M PoMalliKHHCKOTO paHOHOB OTBe- 
yaloT HWKHUM “acTAM KapOoHaTHBIXx mactoB IlkanoscKoro palioHa: BepxHue 
“wacTH MocMeMHUX Ha ceBepo-3amajle 3aMelleHbl TeppHreHHbIMM Nopogamu. B 
uTOalMatbHOM Mpodusie KapOoHaTHbIe KJIMHbA HMCIOT ACHMMETPHUHYI0 (pop- 
MY: 10 OTHOWeHMIO K HallpaBJeHUAM HOPMAJIbHOM CJIOMCTOCTH UX HWKHME Ppa- 
HU pacHovlowKeHbl NPHOHSHTeMbHO MapaseNbHO, a BepXHWe — CYIILeCTBCHHO 
HaKJIOHHO. STOT BEIBOJ, BbISbIBAI BOSPaKeHHA, TAK KaK CJlyuaM 3aMeLIeCHHA Kap- 
OOHATHBIX NOpOM OTMeuaHCb KaK Ha BeEPpXHMX, TaK H Ha HWKHUX TpaHAx. B 3a- 
BHCHMOCTM OT HHTCHCMBHOCTH 3aMeleHHH Ha MpOTHBOMOJIOKHIX TpaHAX MO- 
'TyT ObITh BBIJeeHbI BCTpeuHoe MepeKHHMBaHMe C BepXHell acHMMeTp Hei 
‘(puc. la), CHMMeTpuuHoe BcTpesHoe MepeKMHUBaHHe (PHC. 16) u BcTpeuHoe 
lepeKJIMHMBaHMe C HMxKHei acuMMeTpHei (pc. le). 

Ilia pewieHua Bompoca O XapakTepe ACMMMETPHH ObINIO NpOBeAeHO CMeuMaIb- 
Hoe reosoro-cTaTHcTuYeCKOe HCCeMOBaHHe, MeTOAHKA M Pe3syJIbTATbl KOTOPOrO: 
W3JiaraiorcaA HYDKe. 

Crpaturpacwueckuit MHTepBal McCeqOBaHUA OrpaHMueH CHHSy KPHCTadl- 
JIMMeCKUM (yHLaMeHTOM WIM JlocpesHemeBOHCKHMH OOpas0BaHuAMH (OaBJIHH- 
CKO CBMTOM), a CBepXy — MOMOWIBOH BepxXHero M3BeCTHAKA. B O0JIbLIMHCTBE 
PalioHOB BbilepxKUBaeTCA Cylefyoulad yMpOMleHHaA CXeMa HalMacTOBaHHH: Tep- 
pureHHad nagka muacta Dy, HHKHHM H3BeCTHAK, MecuaHble MacTbl Diy 4 Din 
C TIMHHCTLIM pa3jesIOM MexKy HAMM, CpeqHMH W3BeCTHAK, necuaHbii naact Dir, 
YepHbIi H3BecTHAK H MmacT D, (puc. 2). Ilo MHeHuio aBTOpoB, Bech PaccMaT- 
PuBaembli HHTepBaJl OTBeYaeT CpeHeMy OTLEY JICBOHCKOM CHCTeMbI; MO TIped- 
CTaBJIeHHAM Apyrux vccesoBaTenel, mecuaHiit nact Dy OTHOCHTCA K BepX- 
‘Hemy JeBouy. 
| {177 


BplleiATb cTpaTurpaduyeckHe paHHlbl B 30HE BCTPeyuHOrO TlepeKMHMHHBA- 

HUA TpyqHO. C HEKOTOPOH YCMOBHOCTbIO 3a HallpaBJIEHHA HOPMAJIbHOM CIIOMCTO- 
‘CTH MOLYT ObITb IPHHATH! MOMORKCHUA MOAOUWIBLI H KPOBMM HHTepBasla HCCIeOBa- 
nua. IIpH ananM3e ACHMMeTPHM HHKHEFO H3BeECTHAKA B Ka¥eCTBE ONOPHOH 10- 
BePXHOCTH ObIIa HCNOMb3OBaHa MOMOWIBAa CpeMHEMeBOHCKON Tom. CpeqHnit u 
YepHbI H3BECTHAKH 3aleralOT CPaBHHTeJIbHO JaleKO OT MOOWBbI HM KPOBJIN | 
TOJIIH, H, CJIeOBaTeJIbHO, CYMMapHble H3MCHEHHA MOLIHOCTH cpeHero AeBoua 
4 BHYTpHOpMauHOHHble HecormacHA, WHpPOKO pa3BHTble B paspese, MOryT 
CHJIbHO HUCKa3HTb pe3yJIbTaTbl HcceqoBaHHA. ITo- 
3TOMY [WIA JaHHbIX H3BECTHAKOB 3a OMOPHyio Obiuia | 
IIpHHATA CepeqMHHaA TOBepXHOCTb, KOTOpaA B. 
K@KOH CKBaKHHE! MpOXOLMMT TOUHO B_ WeHTpe 
HHTepBasla HcceqOBaHHA. 
«) Ilytb a, bu d— BepTukalbHble paccTOAHUA 
OT OMOPHbIX NOBepXHocTeH JO HHKHUX, a A, Bu 
D — 0 BepXHHX rpaHel KapOOHaTHBIX KJIMHbeB 
(puc. 2). JlocropepHoe cpaBHeHve M3MeHUHBOCTH 
paccTOAHHH JO HMKHUX M BepXHHX Fpakel pewimso 
BONpoc O XapakTepe aCHMMeTPpHH paccmMaTpuBae- 
MOrO BCTpeyHOrO NepeKIHHMBaHHA. 

B TeopHu BeposTHocTeH MH MaTeMaTHYeCKOi 
cTatuctuKe (', 3, 4) mMepolH H3Me€HUMBOCTH CJTYKHT 
BbIOOpouHaA AHcnepcua 


2  2(%;—%} 
O° Tiree 


re x; — MHIMBAAyaibHoe*3Hayenuel, nepemMeHHOH; 


x — cpejlHee 3HaueHHe; 1 — KoMYeCTBO 3HadeHHH. 

TouHOCTb BEIOOPOUHOH AHCNepcuu 3aBHCHT OT CH- 

CTeMbI BbIOOPKH H OT KOJIMYECTBA HCMOJIb3OBaHHbIX 
HHIUBUAYaIbHBIX 3HaueHHH (1, 3, 4), 

JA yCTpaHeHHA BOSMOXKHOH IpeAB3ATOCTH BBI- 

e i 6opKH BCA TePpHTOPHA MCCeqOBaHHA, BKJIOUAIO- 

(|? Gea? 778 lad 3HaYHMTeIbHYIO YacTh BawiKHpHH MW CMeKHBIe 

c He paoubl Tarapuu, KyiOpnmesckol u Opex- 

6yprcKol O6., Oblia pasOuTa Ha 84 OMHAKOBHIX 

ee Le ea Pe KBayipata Co CTOPOHOH B 30 KM H B KaKJOM H3 HX 

Heli acHMMetpHel, 6 —cum- BblOpaHa OulmKaniWad K WeHTpy cKBaxHHa. Tak 

MeTpHuHOe, @—C HKHe; 


Oblla O6pasoBaHa OCcTaTOUHO PaBHOMepHad ceTb 
acuMMeTpHelt; J — Teppuren- y3 84 CKBaKMH, PACMOJOMKEHHIX Ha MWIOULasu OKO- 
no 75 000 xm?. B sTux yenoBuax OuIMO6KH BBIUHC- 
JICHHBIX 3Ha4YeHHH Aucnepcuh OMKHbI 3aBHCeTb B 


HBIe Pawun, 2 —Kap6onarTuble 
paunu, 3 — noxcTunaiomne u 
MOKPHIBAIOWIHE OTOMKeHHA B 


OCHOBHOM OT 4HCJIa CKBaxKHH. 
B pesybrate pacueToB ObIIM MOyYeHbI Cehyionlve 3HayeHUA ucHepcHit 
(B KBapaTHbIx MeTpax); 
UepHblii u3BeCTHAK S2 = 116; oe ——il[oyl 
S2, 4118 
HimxkKHHlt “H3BeCTHAK S2 c= Mile Sa =388 


. 


Cpequult usBecTHAK ie 38; 


Bo Bcex culyaaaX H3MeHYMBOCTD BemHUHH a, b ud OKa3aacb MeHbIIe H3MeHUH= 
BocTH BerwuuH A, Bu D. Onnaxo 6e3 crporoit oneHKu 3HauuMocTH pa31HM4uHi 
BPIMMCJICHHBIX BeJIMYMH HeJb3A Ce@aTb JOCTATOUHO YBePeHHbIii BbIBOL. 

asa ONPeCNCHHA SHAYMMOCTH Pas/IMYH MOXHO MCMONb3OBaTb (1) OTHO- 
WMCHUST: Sat Sn S244 SS, a Bn So eee YpoBeub 3HauHMOCTH Obl 
OMpeweeH MO CHelMasIbHbIM TaOwMiLaM (('), mpHstoxenve III). Oxasanocb, uTo 
AIX HIOKHEO M CpeAHerO H3BeCTHAKOB YPOBeHb' 3Ha4HMOCTH OLeHMBAeTCH Be- 
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ATHOCTbIO 3HAUHTebHO Sombie 0,999, a Aa uepHoro H3BecTHAKAa — 6H3- 
of Kk 0,95. Takve BbicoKHe BepOATHOCTH CBHJeTeIBCTBYIOT O mMpakTHYecKH 
JOMHOW JOCTOBEPHOCTH Pa3sJIHYHH CpaBHHBaeMbIX J\Mcnepcui. 
| MoxkHo Takxke OeHHTb BEIMUNHY pasH4yH Aucnepcnit np 3aaHHoM ypos- 
He 3HaduMocTH. TeojormuecKHe HcCeOBaHUA, KaK MpaBHIO, OTHUAIOTCA HH3- 


| Pomauxuncruti 
_—— paton 
Cyanine: 
4 | 
; Cmepnubauevero- 
i Wranobexud pation Muunboetcrud 
qi pauon 
MSGECTHARU:' 


+) BeprHul 


PRDUCMONNUYECKUL 
pyweanenin 


Lt Gade Ges 


Puc. 2. Cxema comocTaBneHud 31eKTpOKapOTaKHBIX paspesoB TeppHreHHOrO WeBoHa 10r0- 
lanaqHof BamKupan u roro-BocTouxoli Tatapuu. / — mecuaHo-riMHHCTHIe OTMOKeHNA, 2 — Kap- 
jOHaTHEIe NOpoAL, 3 — THHUCTHIe KapOonaTHl, 4 — AATebHbIe MepepbIBb! B OCaqKOHAaKoOMIe- 
‘uu, 5 — HeKoTOpple BHYTpM(popMalMoHHble HeCormacuA, 6 — rpaHHllbl Mey mMayKaMu, 
7 — HWXKHAA OMOpHad MoBepXHOCcTh, & — cepelHHHaA ONOpHadA MOBePXHOCTB 


Lake EE Gee eas 


Ol JOCTOBEPHOCTHbIO; MOSTOMY MOxKeT ObITb IIPHHAT ypoBeHb 0,7. PacuerTb! mo- 
casas, 4To B 70 cryuanx u3 100 3HaveHHA AMCHepCcHh AOMKHbI JI@KAaTb B yKa3aH- 
{bIX TIpewemax: 


IlogomsBa Kpopaa Ornomenue Aucnepcuh 
UepuHpli u3BecTHAK 116+20 164 +27 oT 1,0 no 2,0 
Cpeqaui u3BecTHAK 38+6 118+18 oT 2,3 no 4,2 
Hwxxuuli u3BecTHAK 91+14 388 +60 oT 3,1 yo 5,8 


Cpequee oTHomeHve Aucnepcnii 6mu3KO K 3. CreqoBaTebHO, BePTHKAaJIbHbIe 
(acCTOAHHA JO BepXHHX TpaHel KapOOHATHBIX KJIMHbeB H3MCHAWTCA CHJIBHee 
laCCTOAHMM lO HMKHUX Tpanel B cpelHeM NpHOM3uTeNbHO BB pasa, ATO MO- 
‘A3bIBAeT CYIICCTBEHHY!O BepXHIOIO ACHMMeTPHIO KapOOHAaTHEIX KJIMHbEB. 
TipuBeleHHble KOJMUeCTBEHHbIe JaHHbIe MOKAa3bIBaIOT, YTO CKOPOCTb Pacipo- 
TpaHeHHA KapOOHaTHHIX JMTOAaUN K CeBepO-3allaly 3HAUMTEIbHO MpeBbIMasa 
KOPOCTb MpOABMxKeHUA TeppHTeHHbIX NMTOANMH K IOrO-BOCTOKY. JlomycTuB 
@KTOHHYCCKHUM TeHe3uC LaHHOTO AMTOPalMaIbHOFO 3aMeLleHHA, MOXKHO MPeANO- 
(OOKUTb, YTO B CpeHeM JleBone Ha BocToKe PyccKolt maaTpopMel TEKTOHUUECKHK 
\OKUM M3MeHAJICA MO MepHoOMMyeCKOMY aCHMMeCTPHYHOMY 3aKOHY: B KaxK/OM 
\epHolle H3MeHeHUA, CBASAHHEIe C pacmpocTpaHenuem KapOOHaTHEIX muTodartan , 
|poTeKamu npuOnusuTeIbHO B 3 pasa ObICTpee NPOTHBONOJOKHEIX HSMCHCHHH. 
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Sto NONOKeHHe MOXeT ObITb UCHOMb3OBAHO IPH MaJIeOTeKTOHMYECKAX PeKOH 
CTPYKUMAX HM MpA HcCceqOBaHHH MeXaHH3Ma COpMupoBaHHA T1laT@OpMeH HBL 


CTpyKTyp. 


ViuerutyT reojoruu w paspa6oTKH Tloctynui0 
rOplouHxX MCKOMNaeMbIXx 3 IT 1961 
Axajemun HayK CCCP 


WMTUPOBAHHASA JIATEPATYPA 


1K. A. Bpayuanu, —CrarucTuyeckve HCCIeqOBaHHA B MpOu3BORCcTBe, WI, 1949 
2M. ®. Mupunuk, B. Tl. Byxapumes, COopx. Heprerasonocnocts Ypano-Borx 


ckoli o6actu, M34. AH CCCP, 1956. 3H.B.Cmupuos,H.B. Dyuuu-Bap kos 


c Ku ii, Kparkuii Kypc MaTeMaTHuecKOli CTaTHCTHKA JIA TeXHH4eCKHX NpHoOKeHH, M., 1959 
471.9. loa, M. Ji. Keugyoa, Teopua cratuctnkn, M., 1S€0. 
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f Jlornaypr Akanemun nayr CCCP 
i 1961. Tom 139, Ni 5 


CEQIOLI 


P. T. BAJIMYJIJIMHA u B. H. YEPHOMOPCKHA 


O PACUJIEHEHHMHM TEPPHIEHHOM TOJILIA HYW)KHETO 
KAPBOHA CEBEPO-3ANAMHOM BAWIKHPHH MO TAHHbIM 
CNOPOBO-IIbIJIbLLEBOrO A MHHEPAJIOP H4ECKOLO 
AHAJIN3A PJIMHACTHIX MOPOA 


(IIpedcmaeneno axademuxom JI. B. Haauekunoim 12 I 1961) 


Tina TeppurenHblx oTOxKeHuH HMKHerO KapOoHa BOCTOKAa PyccKkou 
TiaTpopMbl HavOosee feTalibHo paspadoTaHHas cTpaTurpaduyeckad cxe- 
Ma flaHa JIA 30HbI yBeMYeHHDIX MoulHOcTeli ux B Kamcko-KunesbcKol Bray- 
He. Tak, B. M. Ilosnepom (4) sTH OTIOKeHHA ObIMH PacuIeHeHbI Ha PaKOBCKY!0 
TOJULY, HW2KHe- H BEPXHEMAJIHHOBCKY!0 TOV, OTHECCHHBIC HM K TYpHelicKOMy 
apycy, H Ha CTa/IMHOrOpCKH M TYbCKMH TOPH3OHTHI BU3eHCKOTO Apyca. 

B Bonpoce 0 BospacTe HWKHel YaCTH MOMIHbIX TePPHreHHbIXx OTJOKeHHH 
\HWKHEFO KapOOHa, BCKPbITbIX PasBeNOUHbIMH CKBAKUHAMH B PasJIMYHbIX paho- 
| wax Bomnro-YpanpcKolt o6nacTH, B HacTOsilee BpeMA He CyllecTByeT CAMHOTO 
muenua. C. B. Cemuxatosa (°), H. I. Berenep (*), aBmocuefHee BpeMaA B. M. 
Tlosnep (°) H Ap. OTHOCAT OTO*KeHHA MAJIMHOBCKOH TOJIULH B Ka¥ecTBe CaMO- 
CTOATeNbHOFO Nospapyca K BUselicKomy spycy. T. M. Teonoposuy, P. X. Xa- 
uatpau (7), A. A. Buccapuonosa (’), M1. Bb. Ilanant (*) u Ap. cuuTaoT ocayKu 
HYWKHEMAJIMHOBCKOM TOJIIM HM AMTOJOrH4eCKH CBASAHHYyIO C He MepBylo May- 
Ky (no B. M. Tlosuepy) BEPXHEMAHHOBCKOM TOMMM OOpasoBaHHAMH BEPXHeKH- 
3eJIOBCKOFO BpeMeHH. Bropyi0 HW TpeThio MadkH BepXHeMAJIMHOBCKOM TOJIMIH OHM 
OTHOCAT K BH3e€HCKOMY Apycy. 
STOT BOMpoc He MOYYH OKOHUATEJIBHOTO PeMeHHA, M Ha MPOMICITeM B cbeB- 
‘pane 1960 r. B MockBe coBelllaHHH MO yTOUHCHHIO YHUPHIMpOBAaHHOH CXeMbI 
cTpaTurpapun Maseo30n Bonro-Ypanpexor o6nacTu. To YHHUUMpOBaHHON cxe- 
Me cTpaTurpadun mameo30A Bonro-YpampeKol o6acTH, yTBepxeHHOH B Mae 
1960 r. MexBenomcTBeHHEIM CTpaTurpadH4yecKHM KOMHTETOM, OTJIOKCHHA MauJIH- 
HOBCKOM TOJULM WH ee BO3PaCTHBIX aHaJIOrOB OTHECeHbI K BU3eHCKOMy Apycy, 
WM TpaHulla MexKAy TYpHeHCKMM H BHSeHCKUM ApyCaMH MpOBOAHTCA To MOZOUIBe 
ee. 
B HacrTosttleli craTbe u3araloTca pesybTaTH paooT Mo W3y4eHHIO TepPHuTcH- 
HbIX O6pasoBanuli HwxKHerO KapOoHa HepTeHOCHHIX palioHoB CeBepo-3allaqHOH 
BauikupHy. 
B aurosornuyecKoM OTHOIMeHHH TeppHreHHaA TOJMIa HHKHETO Kap6ona CJIO- 
*KeHa YepeLYIOUIMMUCA MpOCOAMM [IMHUCTHIX, AseBPOMHTOBBIX WM meCuaHbIx 
OPO, HHOra B pasHOl cTeIleHH H3BeCTKOBHCTPIX H MaKe cofepxKallux Ipo- 
enon u3BecTHAKOB. [Ip sTOM rIMHUCTHIe MOPOALl, mpeo6salaroulve 10 CyMMap- 
HO MOMLHOCTH Hall IpyrHMu pasHOCcTAMH NOpog, HCceLOBanbl 6oulee eTAaJIbHO. 
Kommuekc uccleqoBaHHit PHHUCTHIX NOpOL BKAIOUaT ONMCAHHE IHJIMOB, a TaK- 
‘Ke H3yUeHHe MeTOJOM OKPAalIHBaHUuA OpraHHyeCKUMH KpacHTesiAMH HW MeTOOM 
TePMHYECKOLO aHaJIH3a; 10 HEKOTOPbIM oOpa3ilaM IIpoBosHsIcA MHHEp aglorHueckHii 
2HaM3 OPHeHTMPOBaHHEIX arperaTOB PIMHUCTBIX WaCTHIL H 3JIeKTpOHHOMHKpo- 
‘exomuueckult aHasmus. Io Bcemy paspesy B. H. GepHomopcKuM IIpoBeseHbl OIpe- 
jlesleHHA CHOp [peBHUX pacTeHHi. 
Taxoe KOMMeKCHOe H3yYeHHe OTJOXKEHHH NMO3BO/IHJIO PacdeHHTh TEpPH- 
reHHY10 TOJULY HWKHero KapOoHa Ha TPH MHHEPaJIbHBIC 30HBI 10 mpeoOsanao- 
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Ul€My MHH€paJIbHOMY THITY PIMHHCTbIX MOPO HM YCTaHOBHTb HX BO3pacT No cio 
PpOBbIM KOMIIeKcaM (pc. 1). : 

Ku3seN0BCKHH TrOpH3OHT.* TeppHreHHbie OTOKeHHA 3aieraio 
Ha KapOOHaTHBIX OCafKax TypHelicKoro sapyca, NpeACTABJICHHBIX M€JIKOCPYCTKO 
BbIMH H3BECTHAKAMM C MPOCJIOAMH MeJIMTOMOp@HBIX pasHOcTeH. BepxuHasa act 
H3BeCTHAKOB XapaKTepH3yeTCA OKPeMHeEHHeM, B OKPeMHEJIbIX YYaCTKAaX OOBINH 
OTMe4alOTCA MPOCJIOH CIOHTOJIMTOBLIX H3BECTHAKOB, H3BECTHAKH 4acTO comepxKa 
TOHKHEe TIMHHCTbIe MpomlacTKH H MpOMa3KH. OnncaHHble Mopogbl mocTenenH 
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Puc. 1. Conoctasnenne PaSpe30B TePPHICHHBIX OTOKEHHH HH2KHEFO KapOona CeBepo-3anasHOn 

Bawkupuu: | — H3BeCTHAK; 2 — H3BECTHAK PVIHHHCTHIA; 3 — Mepresib; 4 — aprunsut; 5 — 

aJEBPOMHT; 6 — alesposHT necuannctsili; 7 — mecuaHnk; & — yriucrbiit cnaHen; 9 — yroap: 
10 — Kaonuuut; 11 — H3BeCKOBHCTOCTb, 12 — oxpemHeHHe; 13 — pas3mbin 


TEpexXOMAT B OCANKH HWPKHEH THAPOCJIOANCTO 30HbI, COKeHHOM mMauKOlt apruJ- 
THTOB C MPOCJOAMH TEMHO-CepbIX aJIeEBPOJUTOB, pekKO NeCdaHHKOB, HHOra Mep- 
releH WH H3BecTHAKOB. B MpOcJIOAX H3sBecTHAKOB A. S{. BuccapHonoroli Cy 
ycTaHoBleHa dayHa dopamunudep KH3eT0BCKOrO ropu3outTa Endothyra anti- 
qua Raus., E. latispiralis Lip.., Tournayella sp. Apruaautbt stoi 30HbI TeMHO- 
cepble, O YePHbIX, TOHKOJIMCTOBAaTBIe CO CKOPJIYNOBaTOH OTJ@JIbHOCTbIO; B OC- 
HOBaHHH TWauKH 4aCTO H3BeCTKOBHCTHIe H OKpeMHevJIble, C MHOFOUHCJICHHbIMH 
BKJIOY€CHHAMM TIHpWTa. OrtmMeuaetca HesHauuTebHaa IIPHMe€Cb Me€JIKOaJIeBpH- 
TOBBIX KBaPUeBbIX 3epeH, Cosep2KaHHe KOTOPHIX HECKOJIbKO YBeJIMYHBaeTCA B 
KPOBJI€ 30HBI. 

PMHUCTHIe MoposL cOKeHbI NP€HM YULCCTBEHHO PHPOCJHOAHCTLIM MaTepHa~ 
JOM, B OTJI€JIbHbIX Tpocoax MOHTMOPHJIJIOHHTOBbIM WJIH OeHJeJJINTOBLIM MHHe- 
pavlaMH; OTMeyeH TaKxe MOHTMOPHJJIOHHTO-FHAPOCMOAMCTHIN COCTaB aprHJWiv- 
TOB. Tuppocsuoqucrpie MHHEP abl BCTpevaioTcA TakKxKe B TIMHUCTBIX MpOMasKax 
H MPOCOAX CpeAH HWKeNexKALHX, HECOMHEHHO TYPHeEHCKHX H3BeCTHAKOB. 


* - ii 
Tlo cxeme CTpaTHrpadun naneo30a Bonro-Ypaipexoh o6aactu, YTBEpKACHHOH B Mae 
196%: 5 COOTBETCTBYyeT B paspese KOH] yPUMHCKOMy. ; 
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AjigH Ypmayn | Hob0-XasuHo Hobo-Xasuro Aguuebo Kpeweno- pee KpegeHo yaa 


=—— 


| CoBOKyNHOCTb JIMTONOrM¥ecKHX MpH3HaKOB aprusuutos, ux MHHep aJIbHbIt 
COCTAB MO3BOJIAIOT OTHECTH STH NOPOJbI K MOPCKHM OOpa30BaHHAM H HCKJNOUHTH. 
| HaslMuve MepepbiBa B OCaKOHAKONJICHHM B TeYeHHe BepX HEKM3eJIOBCKOFO BPeMeHH. 
/B apruaiautax HWKHeH PHApocMo_NcTON 30HnbI ycTaHOBseH BepXHeTyPHelcKult 
KOMIVI€KC ClOp, HaWOoylee XapakTepHLIMM BUaMu KOTOporo ABAstIoTca: Acant- 
hotriletes echinatus Naum., Trachytriletes minutus Naum., Dictyotriletes. 
‘tenellus Naum., Lophozonotriletes macrotuberculatus Jusch., L. raritubercu- 
latus (Luber) Naum., Stenosonotriletes pumillus Naum. u gp. Ilo wanwunio 
HeEKOTOPBIX OOWMX BYOB CHOp OTMOXKeHHA HUKHEL THLPOCMOANCTOM 30HbI MOx- 
HO CONOCTABUTb C CaMOM HWXKHeEH UaACTbIO HMKHE-MaJIMHOBCKOM Toul KamcKo- 
KWHeJIBCKOM Ba HHI. 

Ha wecreqyemol tepputopun [MomHocTh nopok HWxKHel rus~pocmosHncToli 
3O0HLI BapbupyerT oT 2 Jo 13 M. 

Taxkoe peskoe koweOaHue MON{HOCTH aprHAMMTOBOM Ma4dKU, OTCyTCTBHE B psi 

* paspesoB BepXHel 4aCTH ee, 3aKMIOUAIOINeH MpOcOH U3BeECTHAKa, HCuesHOBeHHe 
‘TOpo, 30HbI B Mpexenax Bepuimub! BamKupceKoro cBogza (Kyut-Kyab, ckBaxKuHa 
Ne 61) cBuyeTenbcTByloT 0 pasMbIBe KPOBJIM MOpok HwKHel ruspocmoLUCTON 
-30HBI. . 
» CTranuunoropcekut ropusont. Bpnue no paspesy cnelyer KOH- 
“THHEHTAJIBHad KaOJIMHATOBaA 30Ha, MpelcTaBeHHad MpeMMYyLIeCTBeHHO BO]O- 
-HOCHBIMH H He*PTeEHOCHBIMH KBaplleBbIMH MeJIKO3ePHHCTHIMM MecuaHNKaMH C Mpo- 
CNOAMM AaJIEBPOJUTOB, yrvieH, TEMHO-CePbIX IVIMTUATHIX APPHJWIMTOB; nocmeqHHe— 
| 4acTO yIJIMCTbIe, OTUerO MpHobperaroT YepHyto OKpacky. B TeMHO-cepbIx aeBpo- 
JMTAaX WM aprusIMTax BcTpevaloTcA OTMeuYaTKH KPYNHBIX OOYFHBIIAXCA pacTu- 
TCJIBHBIX OCTATKOB. 

Ja WaHHow 3OHbI XapakTepHO MpHcyTCTBHe B apruJIMMTax KaOJIMHHTAa (Kak 
OCHOBHOFO MHHepaia), a TaK2Ke KAOJIMHHTOBLIM COCTAB TIMHHCTOrO MaTepHaa B 
‘TleCUaHO-aJIeEBPOJIMTOBLIX PasHOCTAX NMOpos. B KpoBe 30HbI, KaK MpaBuJo, 3a- 
_JleraeT muacT (MomjHOCTEIO oTO,2 fo 3 M) cBeTWIO-ceporo KaOJIMHHTOBOrO aprH- 
“UTA, Pe3KO BbIJeAIOWLeroca MO CBOeMy WBeTY H3 Bcero pa3spe3a, Omarosaps ye- 
MY OH MOXKET CJIYKUTb MAPKHPYIOULUM TOPH3OHTOM KPOBJIM JaHHOM 3O0HbI. CBerT- 
JO-CepbId K@OJMHUTOBLIM aprHJIMT He pa3MOKaeT B BOe (KaMHEMOOOHBIIi), 
WMeeT PaKOBHCTHIN, HEPOBHbIH H3JIOM, HHOra OTMe€YaTKH KPYMHbIX PacTHTeJIb- 
HBIX OCTATKOB; peKO — ayleBpHTHCTHIM. B eXHHHUHbIX Cy4aAX B KpOBJIe KaO- 
JMHUTOBOH 3OHbI OTMEYeHEI aprHJJIMTbl MOHOTEPMHTOBOrO COcCTAaBa. 

B ruIHHMCTHIX WH YIIHCTbIX MOpolkax STOM 30HbI OOHApyxKeH KOMMIIeKc crop 
cTaMHOropcKoro ropH3outTa; Euryzonotriletes planus Naum., E. trivialis 
Naum., E. sulcatus Naum., Trematozonotriletes punctatus Naum., T. fos- 
sulatus (Waltz.) Naum., T. foveolatus (Waltz.) Naum., T. dentatus (Waltz.) 
Naum., Diatomozonotriletes speciosus (Waltz.) Naum. uw ap. SToT KomnueKkc 
NOSBOIACT COMOCTABUTb OTJIOXHKCHUA 3OHbI C OMHOBO3PAaCTHBIMH OOpa3zs0BaHHAMH 
Tatapuu, Kyi6nuuescKkoli o6. u [loqMocKosHoro Oaccelina. 

MouHocTb ocaKOB CTasMHOrOpcKOrO TOpH30HTa Ha UCCJiehyeMOH TeppHToO- 
puuH Kone6netca oT 12 no 30 M. 

Tymbckuu ropusoHtT. Ha ormomKenuAax cTaliMHOropcKoroO ropH- 
30HTa CO CuleqaMH NepepbiBa B OCaKOHAKOMVJICHHH (pesKaxt CMeHa MHHepaJibHoro 
iCOCTaBa TJIMHHCTHIX MOPOL, TpelllHHb! YCbIXaHHs B CBETJIO-CepbIX KaOJIMHUTOBBIX 
‘AprHJIMUTAaX, 3aMOJIHeHHbIe TEMHO-CepbIM THAPOCJIOAHCTHIM HJIM Ke KBaplleBbIM 
TlecUaHO-aJIeBPOJHTOBLIM MaTepHaJiOM) 3aJleraioT MOpOsbl BepxHel THApocu0- 
AMCTOH 30HBI. 

JlaHHas 30Ha MpefcTaBeHa apruJiIHTaMH C MpOCMOAMM TeMHO-CepbIxX H ce- 
[PbIX aJleBPOJIHTOB, TecuaHHKoB. AJeBpOJIHTbI M NecuaHHKH YacTOC XOJaMH Hv10e- 
nos. B 6ombuIMHcTBe paspe30B B CpesHel UaCTH 30HbI MpOcexKuBaeTCA NpoOcsoN 
M3BecTHAKa, coxepxKamni, no A. 3. Buccapnouoson (*), dayHy dopamunndep 
TyJIbcKOrO Bospacta. i 

AprHJIHTbI TEMHO-Cceporo WBeTa, IIPeCHMYLeCTBeHHO CO CKOpAyMOBaTOH OT- 
H€/IbHOCTbIO HIM %Ke CJIOHCTbI€, TOHKOJMCMepcHble, WHOra aJleBPHTHCTHIe U 
coromucrpie. [MHuCTHe MOpOsbl CIOMKeHbI THAPOCJIOLMCTbIM MaTepHaJIOM, HO 
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OTMCYCHEI MpOCJIOH aprHJIMTOB C MOHTMOPHJJIOHHTOBBIM (us Oe eJIMTOBLIM), 
OWeHb peLKO MOHOTEPMUTOBBIM H CMeLIaHHbIM MOHTMOPHAOHATO-FHAPOCMOMCTBIM 
coctaBoM. B TAMHHCTEIX Moposax 3OHbI BbIeeH THINMYHO TYJIbCKHH KOMIJI€KC 
cnop: Hymenozonotriletes pusillus (Jbr.) Naum., Simozonotriletes trivialis 
Naum., S. intortus (Waltz.) Naum., Trematozonotriletes bialatus (Waltz.) 
Naum. u ap. TeppurenHbtii KOMMeKc OCalKOB BBepx MO paspesy MocTeneHHO 
HepeXOMHT B TYJIbCKHe KapOOHATHble OTMOAKEHMA, MPeCTABJICHHbIe TEMHO-CepbI- 
MM OpraHOreHHbIMH W3BeCTHAKAMU, B TOM HJM MHOM CTeNeHM TIMHHCTbIMH, C 
peAKUMM MpoOcOMKAaMM aprHJIHTO-aJleBPOJMTOBbIX NOpoL. 

Moutwoctb ocayKoB BepxHeli THApOcMOLUCTOH 30HbI WsMeHHeTcA OT 30 JO 
[0 M, YMeHbUIaacb B 1OX*KHOM HallpaBseHHH 3a CueT (pallHaJIbHOTO 3aMellleHMA Tep- 
PHTeHHBIX MOpos, KapOonaTHbIMu (pic. |), BemexeTBue Yero CYMMapHaA MOULHOCTB 
TeppHFeHHBIX MH KapOOHaTHBIX MOpOM TYJIbCKOrO TOPH3OHTA He HMeeT Pe3KHX 
KoNeOaHHit M0 MiouLayv, H3MeHsAsICb B Mpesenax oT 25 fo 30 M. 


BuBO,H 


1. Teppurenubie OTOxKeHHA HIDKHerO Kap6oHa CeBepO-3allaMHbIX PaHOHOB 
BalikHpuH ABJIAIOTCA PaSHOBOSPaCTHbIMH: HWWKHAA YaCTb HX B OObeEMe HWKHEH 
THAPOCMOLMCTOH 3OHbI OTHOCHTCA K BePXHEKH3CMOBCKUM CJIOAM TYPHEHCKOrO 
apyca; CpeMHAA “acTb HX B OObEMe KaOJIMHHTOBOM 30HbI — K CTaJIMHOFOPCKOMy | 
rOpH30HTY MW BepXHAA YaCTb B OOBeMe BepXHelt FHAPOCJOLACTOH 30HbI — K TYJIb- 
CKOMYy TOPH30HTY BU3eHCKOrO sApyca. 

2. Typuelickuii BO3pacT HWKHeli THAPOCMOAMCTOM 30HbI YyCTaHOBJIeH Ha 
OCHOBaHMH BCTpeyeHHOrO B Heli KOMMeKCa Clop, BepXHeTypHelcKou PayHbl 
cbopamunudep, m0 TecHOH CBASH STHX MOpOs Cc NOACTHMAaIONAMU TypHeHCKHMU 
KapOOHaTHbIMH OCaKaMH. 

3. Tpanuma MexkKyy TypHeiicKHM H BH3eHCKHM ApycaMH YyCJIOBHO IIpOBO- 
JWMTCA NO KpOBJe MOpOL HWKHeEH THAPOCMOAMCTOH 3OHbI. 

4. Tpanvila MexkKly CTaJIMHOrOpCKHM HM TyJIbCKMM TOPH30HTaMM BH3eHCKorO 
spyca TakKxKe yCJIOBHO MpOBOAHTCA MO KpOBse KaOJIMHHTOBOHM 3OHbI (MO KPOBJe, 
CBeTJIO-Ceporo KaOJIMHUTOBOFO aprHuJJiuTa). 


Tloerynusio0 
29 XII 1960 


WHTHPOBAHHAA JIMATEPATYPA 


1H.Il Beteses, J.®. Poctospuesa, J. A. lom ko, Tp. Bcecow3H. Hay4Ho- 
HCCJ. reOwl.-pa3B. Het. uucr., B. 14 (1959), 2 A. A. Buccapuouosa, Tp. Ypumcx. 
HayyHO-Hccyl. HHCT., B. 5 (1959). 3H. B.Waaanvt, Tp. Bcecowo3H. HayyHo-Hcca. reon.- 
pasB. Het. nucT., B. 14 (1959).4 B. M. Ilo3Hep, Tam xe, B. 12 (1957). ® B. M. Ilo3- 
Hep, TaM xe, B. 14 (1959). ©°C.B. CemuxatoBa, Tam me, B. 14 (1959). * H. H.: 
Coxonaosa, Tl. HU. Teoxzoposuy4, P.O. Xauartpas nu, Cos. reon., Ne 10 (1959). 
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Jloxxanp Akagemun nayrx CCCP 
1931. Tom 139, Ni 5 


rEOJIOTHA 


®. H. EHWOBA 


; BOPKYTCKAS JIATYHA B MEPMCKOM NEPHOJE 
(ITpedcmasaeno axademuxom JI. B. Haausxuneim 13 II 1961) 


IIpw WsyyeHuu MepMcKHX KapOoHaTHBIX oTNOKeHUM cpemHeli uacTH rpADbI 
Yepupuuesa B Oacceiine pp. Iapbio u SaoctpenHolt Hamu Obl ycTaHOBseHbI 
PpHdoreHHble WSBECTHAKH B BepXaX HMWKHEMePMCKOM KapOoHaTHOH Tom 

_ (capbiorwHckol cBuTbl). PudoreHubie H3BeCTHAKH 3fecb OOpasyioT 2Ba cTpaTH- 
 Tpawueckux TOpHsoHTa, OTCTOAIMMX B paspese Apyr oT Apyra na paccTrosHHH 
/20—30 m. Momyyoctb HwKHero 43 HuUX 15—I7 M; Bepxuero 15 M ua p. Ilappto 
-u 70 30 M Ha p. SaocTpeHHon. 

MsBecTHAKH 9TH CBETJIO-cepble M Cepbie, yuacTKaMH PO3O0BaTHIe, MACCHBHBIe, 
6e3 KaKUX-JIMO0 MIpH3HaKOB CJIOMCTOCTH, O4eHb uNCTHIe (CaO 54—55%), yua- 
CTKaMH COJep2K aT HEMP ABAJIBHbIe JIMHS3bI HW HE3)\a HSBECTHAKOBOTO KOHTJIOMep ata. 
PudocTpoutTesAMH ABJIAIOTCA MINAHKH, KOpaJIbI H Bosopocau. Kpome Toro, 
M3BECTHAKH COJepKaT MaCccy OONOMKOB KpMHONJeH M OpaxHonog, pexe BcTpe- 
YaIOTCA IeJIbIe PAKOBHHbI OpaxHonoy Hu dopamunndep. 

_ Hanwuve B pudospix MaccHBax JIMH3 H THe3], H3BECTHAKOBLIX KOHTJIOMepa- 
TOB yKa3bIBaeT Ha TO, 4TO ONHCbIBaeMble PHPOTeHHbIE H3BECTHAKH MpelcTaBAanH 
BOJIHe 3pesble publ, HMeBIUMe B CBOeH BepIIHHHOM uacTH BosHOpes — rpe- 
OeHb, KOTOPbIM MepHOMyeCKM BbICTyNa Hal ypOBHeM Bob. O6omKu paspy- 
WaroulHXCA H3BECTHAKOB rpeOHeBOH YacTH pHda OTarasIMcb HemocpelcTBeHHO 
-B lipefemax pudoBoro MaccHBa, 3aNOJIHAA erO NOHMKEHHBIE YUACTKH. 

B. II. Topcexum (?) pucborenuble H3BeECTHAKH YCTAHOBJIeHbI B GOoIee BOCTOUHBIX 
patonax. Ha p. Kowxume oTMeveH pHdoBbli MaCCHB HMKHEIIBarepHHOBOLO BO3- 
pacra. B 6oee toro-3amayHbIx paspe3ax, B lipefslesax ApanellKoH aHTHKIHHaIA 
vw Ha p. Iloguepem (BOnu3u ycTba p. OceskKa), pucboreHHble H3BeCTHAKH, MO JaH- 
pm B. I]. Topcxoro, pa3BuTbl B BepXHei “YaCTH IWBarepHHOBOrO TOpH3OHTAa. 

M3BecTHaku Oaccelina pp. Ilapbio u SaocTpeHHol no BospacTy ABJIAIOTCA 
BepXHecaKMapcKHMH — HMKHeapTHHCKHMH, TO JOKa3saHO dayHouw cbopamMuHu- 
dep*. BriowHe Bo3MOxKHO, 4TO 3anafHee OacceHHa pp. LWapbio u 3aoctpenHon 
pudoo6pasoBaHuve MposoKaocb H B BepXHeapTHHCKoe BpeMs. 

Takum o0pa30M, BO3pacT PH(OreHHbIX H3BECTHAKOB B HallpaBJIeHHH C BO- 
cTOKa Ha 3anay (oT p. Koxuma no pp. Ilappto u SaoctpenHol) craHoBuTcsa Bce 
Ooee MOJOAbIM (OT HWKHeCAKMapcKOro lO HHxKHeapTHHCKOrO). M3mMenenue 

BO3pacTa pudoB CBA3aHO C MOCTeNeHHOH MHIrpalveH puooOpasoBaHuA B 3a- 
TlafHOM HampaBseHun. AHaOrMuHad MHIpallHA CaKMaPCKO-apTHHCKOrO puo- 
o6pasoBanua onucana A. HM. Pasuxosny (°), B. JI. Hanusxuupm (°), P. H. Teo- 
yopospuyem (37) u gp. 

PydborenHble H3BeCTHAKH B CaKMaPCKHH H apTHHCKHH Beka B I[Ipeyypaub- 
CKOM lporH6e HMenM wIMpoKoe pasBuTHe. B mpegenax Cpeguero u lOxuoro 
I]puypambsa cyulecTBOBa OFrpOMHbI OapbepHbIH pu), H3BeCTHbIM B HTepaType 
MO HasBaHvemM YpamnpcKoro puda. B npegenax CepepHoro u IIpunosapHoro 
IIpuypaiba publ cakMapcKO-apTHHCKOrO BO3pacTa OTMeYeHbI B pAe TOUeK: 
B paiioue Bepxue-UycoscKux ropoyKos (*), Ha pp. Komse, Bepesonoi, Bumepe 

Ha KcenoouTopol aHTHKiuHamH (*), B Oaccelinve Bepxuei Ileyoppi (°), Ha 
ieee Tleyope (wa p. Tloguepem u ap.), Hap. Koxkume (?), 4, HakOHell, B Oac- 
celiHe pp. [appio u SaoctpenHoli. Cepepnee pHcboreHHble H3BeCTHAKH MOKa He 


* HwKueapTHHCKH BospacT BepXHel ¥aCTH CapbIOrHHCKOH CBHTH B Gacceline pp. IIlappro 
-H SaocTpenHo mokasau uccnenopanuamu A. H. Enuceepa (ycTHoe cooomenHe). 
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yCTaHOBJeHbI, HO yxKe uMeroulnlica ceftuac MaTepHa MosBOMAeT MpeAMoNaraTh | 
CyNleCTBOBaHwe CaKMapCKO-apTHHCKOTO 6apbepHoro puta BoOMb Bcero 3amall- | 
Horo 6opta IIpexypasbeKoro nporu6a, OT MpuMoJApHOH ero WacTH AO }OXKHOH. 

3a nouocol SOapbepHoro puda B TIPHNOJApHOH Hi ganosspHo uacTH TIper- } 
ypasibcKoro mporu6a Havasa dbopmupoBateca BopkytcKaa JlaryHa. 

BopkyTckad ompecHeHHad JiaryHa (reppHTOpua COBpeMeHHOrO IleuopcKoro 
yrovibHoro OacceftHa) Hayasa CBOE (bopMUpoBaHue C apTHHCKOTO Beka. B Bep- 
Xax apTHHCKOrO spyca (TajaTHHCKaA CBHTa) WMeeTCA YeTKad MepeMexKaeMOCcTb 
TleCUaHHKOB, MepeMOJIHCHHBIX THITH4YHO MopcKoH dayHou (OpaxHonofpl, MUIaH- 
KU, KpyMuble MesenMnopbl) c madkaMu APTHJJIMTOB HU aeBPOJIMTOB C o6eHEHHOH | 
B BAJOBOM H KOJIMYeCTBEHHOM OTHOMICHHH Meiko (bayHOH (MeTeMMNOALI, racTpo- 
loypi). YrueTeHve (ayHbl BbISbIBAJIOCb TepHOsM4eCKHM OMpecHeHveM 6accelHa, 
B KOTOPOM OOuTala sta dpayHa. Ha w3MeHeHve cojeporo perkuma Oaccelina B 
CTOpOHY OMpecHeHHA yKa3bIBaeT INMpOKOe PaSBHTHE B BbIMeeKalleM KYHryp- 
CKOM Apyce IIpeCHOBOAHEIX allnit. Onpecnenue sToro OacceHHa, 10-BHAMMOMY, 
TIPOHCXOLMMO B pesyJIbTATe NepHomMYeCKOrO OTUNEHEHHA ero OT OTKPbITOFO MOPA 
6apbepHbIM pHdoM, B YCJOBMAX BéaKHOTO KJIMMaTa. 

Haunias c KyHrypcKoro Beka Hasleoreorpapuyeckaa O6cTaHOBKa HeCKOJIbKO 
meusetca. B xyxrype IIpexypasbcKut mporu6 MurpupyerT eile Jayiee K 3arla- 
ly, BOBeKad B CBO MIpefesbl KpaeBble yuacTKH Pyccxo nuatpopmpt. Tak, | 
B cpefHel uacTu rpagbl UepHpmuena, re B CakMapCcKHit HW apTHHCKHM BeKa OTVa- | 
Talich H3BeCTHAKU, HavHHaloT OTMAaraTbCA TeppHTeHHbIe (aneBpuTo-nmecua- 
Be) ocamKu. JL KyHrypCKOrO BeKa 30Ha COUJICHEHHA KP acBoro mporv6a wu nsar- | 
(bopMBI oO CHX Nop TOYHO He YCTaHOBJeHa. Onuako MatTepHal Wiad cyKWeHHS | 
110 STOMy Borpocy wMeeTcH. B owHOH YacTH TlegopcKoro yrouibHoro OacceHHa | 
BuuloTh 10 TleyopcKolt rpxaibl KyHTypcKM apyc CslOwKeH TEPPpureHHEIMH ocala: | 
MH, Ooslee WuIM MeHee 6JIM3KMMM OCa\KaM APyrHX palOHOB TleuopcKoro yroJib- 
Horo Oaccelina. Ha IleyopcKoit rpaye, B ee 1O%KHO TaACTH, KYHTYPCKue OCAAKH | 
OTCYTCTBYIOT; II0-BHMMOMY, B 9TO BpeMA 3feCb CylecTBOBAJIM HH3MeHHBIe OCT- | 
posa. K sanagy or HeuopcKon rpaybl KYHTypckuit sapyc lpeAcTaBseH TeppH- | 
TeCHHO-KapOOHaTHBIMH OcaKaMH TwaTPOpMeHHOTO THIa. Bce 3TO MO3sBOJAET | 
CUNTaTb, TO B KyHType 30Ha COWeHeCHHA MaTPOpMbl mporn6a pacnosara- 
jlacb B paiione IleyopcKonw rpsbl. 

B nonoce coueHeHuA TaTopMEI Cc MepeAOBLIM MpOrHOoM co3/aBaJIMCb 6ya- 
TOMPHATHbIe YCOBUA KaK Aid POPMUPOBaHUA OapbepHBIX pucos, Tak Hi AI BOs- 
HUKHOBeHHA WenouKH OcTpoBoB. B 3sTOH 30He BO3HHKaM BaslooOpasHble MOLHA- 
THA, Soslee WIM MeHee Mapasenbuble BOSAbiMaiomlemyca Ypamy. STu Bas006-— 
PasHBle NOLHATHA ABMAHCb BLICTYIOM B MOPCKOM JHe, Ha KOTOPOM PaSBUBaCh 
pudoctpoutenu. Tepwoguuecku pudoBble coopy2KeHHA NOAHHMAIMCh H3-HOR 
YPOBHA BObI U OOpasoBbIBaIH Oapbep, OTUJEHAIOMHA NaryHy. Hauunan c KyH- 
TYpCKOrO BeKa TAKUMM OapbepaMH CTA CYKATb WEMOUKM OCTPOBOB, Pacwo- 
jlaraBlieca, TaK #KE KaK WU publ, B paoHe CTHKAa NaTPOpMbI C MepeOBbIM 
mporn6om. Mexyy pudbamu MH OcTpoBaMM CylecTBOBaJI PA, MPOMMBOB, YEpes 
KOTOPbIe TepHOMHUeCKH NMOCTyNaH BOAbl apTHHCKOTO HW KyHrypCcKoro Mopelt B 
Bopxytckyio saryHy. WmenHo aTHM OOpsAcHseTCA NMocTemeHHOe yBevIMYeHHe 
MOPHCTOCTH paspesa B MpefelaxX MaryHbl B 3alalHOM HalipaBJeHHn. 

BopkyTHHcKaa KOMMJIeKCHaA Yreoloropa3sBpeqouHan SKCneqHUAA TloctynHwo 

YXTHHCKOrO TeppHTOpHaIbHOrTO TeoOrMuecKOrO yiipaBJIeHHA 9 II 1961 

Pe ne A cys teeing JIATEPATYPA f 4 

es VLG hd yc 0\B, mat reoTeKToHuKa, M., 1948. B.. Il... Top, ¢ kam 

loylesHble HCKONaembIe. Ypaua, B. 28, JI., 1960. B. Tl. Macaos, Uss. 
AH CCCP, cep. reom., No 3 (1946). 4B. NM. Macaos, Tp. Muct. reow. Hayk AHICEER; 
B. 118, cep. reon., Ne 42 (1950). 5B. OW. HaauBKun, Tp. BcecoiosH. HaywHO-HCCI. 
1eOJ.-pasB. HHCT., HOB. cep., B. 47 (1950). &10.M. Ilymaposcxku i, Tp. Teou. HHCT. 
AH CCCP, s. 128, Msn. AH CCCP, 1959. 710. M. Ilymaposcxu it, Mexaynapomu. 
reo. Kourp., XXI ceccus, JoK. cos. reonoros, M34. AH CCCP, (960) SeAC ei Pa ei 
KOBH 4, CoppemeHHble n ucKonaemble pudp, Man. AH CCCP, 1954. ® A. HW. Pasu ko- 
Bu4, Bina. MOMTI, orn. reon., 31, B. 2 (1956). 19 A.W. PaBpuKkoBuy4, Brona. MOH, 
oTA. reon., Ne 1 (1960), 4B. B. Tpusua, Tp. BcecowsH. HepT. HayuHO-HCCu. TeOd.- 


pa3B. HHCT., HOB. cep., B. 50 (1950). 12T.H. Teogoposny4, Bora. MOMII, ora. reon. 
23, Bp. 1 (1948). 13H. 10. YcneucxKas, Mss. AH CCCP, cep. reon., No 3 (1946). 
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Hokuaye Arkagemun Hayr CCCP 
1961. Tom 139, M5 


rEOOrHA 


A. X. KAPAPMAHOB u 9. TF. MOMCEEBA 


HAXOAKH ®AYHbI B HEMbIX TEPPHPEHHbIX TOJILWAX 
HMDKHETO KAPBOHA KAJIBbI H SANAMAHOW 4ACTH 
FOKHOLO AJITA 


(Ipedcmaeneno axademuxom JI. B. Haauexunoim 31 I 1961 ) 


|B mpomecce reosorocbemounpix H HayaBumnxca B 1960 fr. TEMATHYCCKUX pa- 
m Ha -TeppuTopuu Kavi u 3anaguoi uactu }Oxuoro Antaa B mecuano-cnan- 
| ae OTNOMCHHAX, CHMTABINMXCA JO CHX NOP MpakTHuecKH HeMBIMU, -ObITH 
MACHE! OPPaHHYeCKHe OCTATKU, MOSBO/IAIONMe YTOUHHTh cTpaTurpauyecKkoe 
WIOKEHHE U BO3PAaCT STUX OTOXKEeHHII. 
“Eme 8 1934 r. ana necuano-cnaHueBEIx TOM 3anaqnol “actu TOxKHOrO 
fran B. I]. Hexopomessm 6nina paspadorana cTpaTurpapuyeckan cxema, 
lacCHO KOTOPOM OHM NO{pasfeaNHch Ha TPM CBUTEI: TaKBIPCKyi0, MIpOMexkK y- 
MHy!0 UM Wanankapuuckyro. IlosnHee B. H. Hexopomespim ost cBHTEI OBI 
CpOcTpaHeHbI Ha TeppuTopHio Kan6pi (*). Bospacr ux Ha OCHOBaHMM KOCBeH- 
IX JaHHEIX Onpefetsasica KaK dame — HwKHee TYpHe JIA TaKbIPCKOH CBHTHI 
'BepxHee TYPHe — HWKHee BU3e AIA JamanKapHHcKo cBuTH. IIpomexyrou- 
id cBuTa B. IJ. Hexopomesnm Ona o6beqHHeHa Cc TAKBIPCKOH. 
“B 1953 r. M. B. Mypatos u B. VW. Cnapuu (*) necuano-cannesnie ornome- 
ia Kan6bi oObequnuim B KanOuHcKy10 CBUTYy HMKHEKAMCHHOYTOJIBHOTO BO3- 
€Ta, BKJIOUMB Clofa XOPOO OXapakTepHsoBaHHble (bayHucTHYeCcKH KapOoHaT- 
mH€CuaHble OTJOXKeHHA BepXHero Bu3e. MOHOTOHHDIM WuTOMOrHYeCKH CocTaB 
CCMaTPHBaeMBIX TOV, OTCYTCTBHe MaPKUPYyIOULHx Top¥3s0HTOB, peAKocTb 
ETOBEPHEIX HaXOMOK OPraHHYeCKUX OCTATKOB HapsAy Cc WIMpOKHM pa3sBuTHeM: 
DKJIMHAIbHOK CKalYaTOCTH M KIMBaKA IPMBOAAT K pasHOracuaM B TOWIKO- 
HMM CTpaTurpaduyeckoro nonoxenuA 9TUX TOM. Tak, B. A. @ejoposcKull 
), eTp. 125) ana Tepputopun 3anagquoi u Wentpanbuolt Kan6ni, nocrapus «Ha 
MOBy» ctpaTurpaduyeckyto cxemy B. I]. Hexopomesa, orHec TakpipcKyi0 cBH- 
K TepMu, a JalaHKapuuckKyi0 CBUTY K cpelHemy KapOony — HwxKHell mepmn. 
A. Cesprorun, I. A. Monnuxos u ap., m0 ux ycTHOMy cooémenmo, mananKa- 
HCKylo CBHTy B SanajHoi Kon6e oTHocsaT K BepxHeMy Bu3e — HaMmiopy. 
Tlonsirxu M. H. Koxemaxo, [. B. Benncxoro, 10. 1O. Yapsanona u Ap. mpu- 
auTb Metonpl H. B. Baccoesnua (?) u reoxumuyeckoi Koppersnuun (4) nis pac- 
/SHCHUA NeCUaHO-CaHIeBLIX TOU, KawObl NOKasaH HeEBO3MOKHOCTb 1paKk= 
/F€CKOrO NPUMeCHeCHHA YKa3aHHbIX MeTOJOB TIpH NpoBeseHuu cpelsHemacuirab- 
|X TeEOJIOTOCLeMOUHEIX paOoT H [axKe PHBE UX K BHIBOLY O HellelecooOp a3Ho- 
}H BLIZeIeCHHA CBHT JIA CTOJIb OOWIMpHOK TeppuTopHnH ('), 
Tlo Mueumio aBtopos JaHHoli craTbu, reoorMueckHe HCCIEIOBAHUA NoceAHAX 
| MOATBEPRAaoT NPHHUMNMabHy!O MpaBUJIbHOCTb CTpaTHrpaduyeckol cxe- 
1, Mpennoxennol B. TI. Hexopomessm ana paccmarpuBaemolt Tepputopun. 
| (OUHCHHAA HW B M3BeECTHOH Mepe MaseOHTOMOrHYeCKH OOOCHOBaHHAaA CTpaTurpa- 
weckasd CX€Ma STHX TOJIMM MpescTaBsAeTcA B clef yrorlem Bue: 
Takblpckasa cCBHTA _ cCOKeHA TeMHO-CepbIMHM YepHbIMH PAMHH- 
}oIMM CJIaHIaMH HW CepbIMH H TEMHO-CepbIMH Me@JIKOSePHUCTbIMH MecuaHHKamu, 
D@yIOULMMUcA Mexkyy co6of. Ilo mpeo6aqaHMio TeX WIM MHBIX JIHTOJOrH- 
*KHX PasHOCTeH CBHTa MO{paslenetcA Ha TPH TOLL: M€C4aHO-CJaHIeBYI0, 
AHUeBY!O H CJIaHIeBO-MeCcuaHyl0, CBA3AHHbIeE Mey coOol mocreneHHbiMu 
dexofamu. O6ulan MouHOcTb cBHTEI 1500—2000 m. 
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JlocroBepHbIX OpfaHHYeCKHX OCTATKOB B TAKBIPCKO CBHTE He oOHapyxK 
Bospact CBHTbI OMpeleAeTcA KAK BePXHE/CBOHCKHH Ha TOM OCHOBAHHH, | 
OHa, BHAHMO, CoracHo 3aJleraeT Ha KMBETCKUX OTMOMKCHUAX (KBICTaB-KYp4_ 
Kas CBATa) H COrlacHO MepeKpbIBaeTCA OTAOKEHHAMH HWKHETO TYPHE (6 


CYMCKaa CBHTA). 
BaflcyMcCKasa CBHUTA MpelcTaBleHa KOMIWIEKCOM CEPbIX, 3eJe) 


BaTO-cepblxX cpejHe- H M@JIKO3EPpHHCTHIX TIOJIMMHKTOBbIX TI@CUAHHKOB, B BepXi 


ee 
| BOQ 


Puc. 1. Cxema pacnpoctpaHeHus H CTpaTHrpadpuueckad KOJIOHKa TCPpPHIeHHbIX MeCaHo- 
HeBLIX TOM, Kas6bt H sanaquolt uactu JOxunoro Antaa: J — KbIcTaBKypuymcKaa canta (D9 
2 —taKbipcKaat cButa (Ds); 3 — OaficymcKan cButa (Cyt); 4 — MananKapHucKaa cB 
(Cate — Vi); 5 — BepxuemaneosolicKHe HHTpy3HH TpaHHTOHAOB, 6 — ueTBEPTHIHHIe OTVIO) 
nua; 7 — necuaHuKH; 8 — anesponuTs; 9 — ranHucTHe cnanub; 1/0 — usBecTHaKH; | 
KPeMHHCTHIe CiaHibl; 12 — KOHTJOMepaTbl H FpaBeJlHTbl, 13 — nopduputy; 14 — typ 
tydpHTH moppupHtToporo coctapa; 1/5 — rpaHHUbl CBUT (a — focTopepHEle, 6 — mpegno 
raemble); 16 — NyHKTbl HaXOJOK *PayHbl 


yacTH pagpe3a CMeHAIOWIMXCA TOHKMM PHTMHUHBIM MepeCaMBaHWeM [ecdak 
KOB, aJICBPOHTOB UM TIMHUCTHIX Canes. HwKHAA PpaHHila CBATHI NpOBOAM1 
110 MOMOWIBe NaYKH OMHOPOMHHIX CePbIX Me€CUaHHKOB C XapaKTePHbIMH AA H 
BKJIOUCHHAMH («KAaTbIWIAaMM») YePHbIX PIMHUCTHIX canes. Ha HeKoTOpbIx y 
CTKAX 9Ta PpaHulla COBMaaeT C KPOBNeH NocMeqHerO TOPH3OHTA YEPHBEIX PVIME 
CTbIX CJIAHI€B TAKBIPCKOH CBHTHI. 

Ilo muTomormyeckomy cocTaBy H cTpoeHuio OalicyMCKad CBUTA OTYETIUBO M1 
paselaeTcA Ha [Be TOM: HHKHIOIO — CYHLeECTBEHHO-NeCuaHHKOBYIO H Bef 
Hio1io — (bavmonzuyio. HwxKHaa Tomlla ciowKeHa CepbIMH HepaBHOMepHoO-3k 
HHMCTBIMH TIOJIMMHKTOBbIMH MeCuaHHKaMH C «KaTbIMaMH» TIMHUCTbIX CJlaHL 
H IIPOCJIOAMH TEMHO-CepbIX PIMHMCTHIX CJIaHI[eB MOWLHOCTbIO 1—5 M. B paspt 
TOJMLH OTMeUaIOTCA CAMHHUHbIe JIMH3bI TpaBeJIHTOB WH KOHTJIOMepaTOB, CJIOK 
HbIX TaJIbKaMH OCAMOYHbIX MOPOA, a Tak%Ke JIMH3bI TYPOB UH TydpuToB. Bpl 
3asleraet TOJMLa PHTMUYHOFO MepecJlanBaHHA TEMHO-CepbIX TVIMHMCTHIX CJ1aHIL 
AJIEBPOJIMTOB, M@JIKO- H pexke CpeHe3ePHHCTHIX KBaPIeBO-MOJeBOIMAaTOBbI 
TIOJMMUKTOBBIX TecCuaHHKOB. OObtyHad MOWHOCTb PHTMa — MepBble MeTpBI. 
mecuaHuKax OTMeuaeTCA KOCaA CJIOHCTOCTb, XAPaKTepPHb! PAMMeBbIe Heporiud 

MottHocTb oTiomKeHH OalicymcKoH cBuTEI 800—1000 mM. 

B Llentpambyoh KasGe B Gacceine BepxoBbeB Bowbuo0h ByKonu B BepX 
YaCTH HWKHEH TOMI OalcyMCKOM CBHTbI B YeEPHbIX TOHKOCJIOHCTHIX aJIeBpo. 
Tax, OOpasyroulux MmpocsioH MouLHOcTHIO 0,2—0,5 M, cpeMH CepbiIx MeJIKO3ep1 
CTbIX NecuaHHKOB B 1960 r. A. X. KarapMaHOBbIM coOpanbl nmenennnogn Pc 
donia cf. laterugata Kon., P. cf. corrugata Eth., P. cf. lamellosa Kon., Di 
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ella sp. ind. (ompeyenenua P. E. Henap3unoit), a B mnecuanuKax — MUIaHKR 
snestella sp. H MOXOH COXpaHHOCTH KpHHoHsen. Jlanee Ha ceBepo-3amay, K 
Ty OT CuOMHCKHX O3ep, Ha NpaBobepexkbe pu. Taub, B cpefHeli 4acTH CBHTbE 
‘Ma4uke TEMHO-CepbIX AJIEBPOJIMTOB, MepeXOAAMHX B Cepble MeJsIKO3epHUcTHe 
ecuaHuKH, B 1960 r. A.X. KarapManosbim o6HapyxKeHa Posidonia? cf. membra- 
jacea (Mc Coy), 28 100 M Bpite no pa3spesy B TeEMHO-CepbIX TOHKOCJIONCTHIX asie- 
pomuTax HWKHEM YACTH PHTMHUYHO MOCTPOeHHOM TOJIIH B 9TOM «Ke Tony J. YL. 


uceeBou coOpaupi Posidonia? cf. lamellosa Kon, P.? cf. mariannae Tschern., 
chizodus cf. oxiniformis Port]. B50 xm 3anaqHet Ha npaBoGepexte p. Kui3bii- 
y |. HW. TonpymManom setpeuena Posidonia? cf. lamellosa Kon. HalOxuom An- 
ie y o3. UymiKa-Kymb B 1959 r. A. X. KarapmMaHoBbim B BepxHel uacTH 
SMTbI B Mpocsoe YepHbIX aJIeBPOJMTOB co6paHb! KpHHouen Ellipsoellipti- 
is formalius (Stuk.) u Hexacrinus sp. (onpefenenua IT. A. Crykamuuoii). 
V3 yKa3aHuHpix dopm Posidonia cf. laterugama Kon. u P.? cf. mariannae 
schern. XapakTepHbI JIA HWKHETYPHeHCKorO Nowkbapyca. Octabubie PopMbt 
2 IPOTHBOped aT TAKOMY OMpesesieHutO BO3pacTa OalicyMCKOM CBHTHI. 
STamaunKapuucKad CBHT A CJIOKEHA MOLLIHBIMH (10 HECKOJIBKHX COT 
eTpos) TOJMLAMH 3eJICHOBATO-CepbIX HW CePbIX MeJIKO- HM CpesHe3ePHUCTHIX NOJIM- 
AKTOBbIX MI€CUaHHKOB C pa3feIAIOMIMMM HX eAMHHUHBIMH pOCJOAMM IVIMHM- 
IX CaHWeB HM aseBpoHTOB. HwxKHAA rpaHulla CBUTbI MPOBOAUTCA TO KpoBe 
a4KM TOHKOMepecanBarolluxCA MecuaHHKOB HM PIMHMCTHIX CaHeB OalicyMcKOn 
BHTbI B OCHOBaHHH MOLIHOH OMHOPOMHOH TOM MACCHBHbIX MeC4aHHKOB. 
Ilo Bcemy pa3spes3y BCTpeualoTcA eJMHHUHbIC JIMH3bI M Mpocsou TydpuTos, 
| Ke TyOB Nopd@upuToBoro coctaBa. B HuxKHEeH UaCTH CBUTHI HaOMOMAIOTCA eTH- 
MHBbIe JIMH3EI MOULHOCTbIO 0,5—3 M rpaBeJINTOB H KOHIVIOMepaTOB, cOfepxKallux 
WIbKM KBapila, spPy3uBoB u rpanutovsoB. B BepXHeli WaCTH CBHTHI, B OTMHUE 
* HWKHeH, OTMeUaeTCH OOee yBeTMueHHe MoUHOcTH (10 30—50 M) mu KovInue- 
‘BO MpocsoeB Ty@PuTOB, TyOB HM [IMHUCTHIX CaHUeB. 
j OOulad MOMLHOCTh JaswanKapHHcKOn cBUTHI OKOIO 2000 M. 
| Oprannueckue ocTaTKM H3BeCTHEI JIMIIb H3 BepxHelt uacTH cBuTbI. B 1953 r. 
}atOmuom Asirae y mofHowKbsA Trop Apkay/JI1B Mauke MACCMBHBIX YePHbIX aJleBpo- 
jaros A. X. Karapmanoppm u H. A. Bacubesolt coOpanbl HWKHeBH3eHCKHE 
ppmpt Brachythyris aff. atbasarica Nal. u Aviculopecten eskdalensis Hind. 
jmpenenenua P. E. Henpsunoit), a y noc. Kyran BepxHeTypHelickve — HYDK- 
sBuselickue KpHHousen Cyclocyclicus ex gr. galiathus Jelt. 1 Cycl. ex gr. 
Histriatus Jelt. (onpenenenua [. A. Crykamuuoi). 
~B 1960 r. JI. B. Buxynosoit B Samaquoi Kan6e, B 20 KM K BOCTOKy OT 
i 0c. OKTAOpbeKOrO, Ha NpaBoGepexkbe pu. Ceporo, B BepXHeH YaCTH LaaHKapHH- 
{Of CBUTEI ObII BCTpeyveH OGIOMOK roHMAaTHTA. 3fecb Ke B MayKe TOHKOSep- 
ACTIX TlecuaHukoB A. X. Karapmanosp, I.W. Sa6poguuon, H. HW. Bacusbe- 
of coOpann HvxHeBHselcKHe Menerunossl Aviculopecten eskdalensis Hind., 
yaxuonomp (Lingula sp.) H NOxoM COXpaHHOCTH TOHHAIMTHI (onpeqeneHust 
. E. Henp3unoi). 
_ CysetomToro, uTo nepewicienHaa (ayHa NPHHaLexKUT BepxXHeH FacTH AalaH- 
#ApHHCKOM CBUTbI, JIA CAaMOM CBUTbI NPMHUMaeTCH BepXHeTYPHeHCKHH — HVIK- 
# 2BM3eCHCKHH BOspact. 
| Visnoxkennbie annple, yTOuHAd Halim MpefctaBlenua o crpaturpapun Kas- 
# 1M 3anaqnoi uactu OxuHoro Astas, BMeCTe C TEM YKa3bIBaIOT Ha HEOOXOAMMOCTS 
| (CUMAJIbHBIX TULATeIbHBIX OHCKOB OpraHHueCcKHX OCTaTKOB Npw HSyYeHHH 
(€MBIX» TeCUaHO-C/IaHIeBbIX TOV, B KOTOPbIX, BBHAY peKOcTH PayHbl, HalTH 
» B mpomecce reosorMyecKOH CbeEMKH MOUTH HEBOSMO2KHO. 
JleHHHrpagcKkant KaMepaslbHad rpynma Tlocrynuo 
Astalickou YreolorocbeMOuHOH 9KCIeIMUMH 27 1 1931 
IMTHPOBAHHAA JIATEPATYPA 


it. B. BeaproscxKui, 10.10. Yanauos,C.r. Il asao, Yu. san. Cpemne- 
| HATCK. HAYSHO-HCCJ. HHCT. reOJ1. HMHH. CbIPba, BbIT.3, TalliKeHT, 1960.2 M.H. Kowx ema KO, 
®umenesuu, Bisa. texu. nud. Bocr.-Kas. reon. ynp., Ne 3—4, Yctb-Kameno- 
MH pex, 1958. ®M. B. Mypartos, B. H. CnaBuu, Kpatkui reoormuecKHH ouepK 
Hindu, M., 1953. 4B. Il. Hexopoumes, Teonorns Antas, M., 1958. 
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Jlornayn Akagemunw Hwayr CCCP 
1961. Tom 139, Ne 5 


Cc. M. KPOMNAUYEB 


O KJIMMMEHE H3BECTHAKOB: CPEJHETO JEBOHA 
B TJIMHHCTbIX CJIAHLAX HH)KHELTO KAPBOHA 
HA P. MAPYX (CEBEPHbIM KABKAS3) 


(ITpedcmasnexno axademuxom A. JI. Anuunom 24 XII 1960) 


Kannnenbl OblIw TepBoHayatbHO OnucaHb! B Ampmax u Kapnatax M. He} 
Maiiepom, X.Ilapyrom, B. Ynurom, A. Teiimom u ap. Bo Bropod nonoBuHe XI) 
uM B Hayate XX BB. B mocselyroulHe rofibl MHOrO BHUMaHHA BOMpocaM Mpoucxo 
AeHHA KJIMMMCHOB YeHIH MObCKMe M YexOcMOBalKMe reooru: M. JIumano: 
ckuiH, $1. Hopux, J]. Angpycos u ap. 3HauvTenbHbI BKal B JenO nosHaHH 
KJIMNMe€HOB WH UX TeHesvca BHeCIM CoBeTCKHe uccefoBaTenu Kapmat, A.’ / 
Borjanos (*), M. B. Myparos (7), B. HW. Cnasun u gp. 

Ha Kapkase 9K30TH4eCKHe CKaJIbI THA KIMMMeHOB BHepBEe OOHAapyKeH 
u omvcanb! K. HW. Borganosuuem (°), HasBaButum ux JuOpapckumu yrecami 
Ilosqnee STH M aHajOrH4HEe UM OOpa30Banua nospobHo usyyanuch M. ® 
Mupuuuxom, B. A. Tpoccreiimom (*), B. E. Xaunom (°) u ap. 

B paOotax mepeyvceHHEIX MicculeqoBaTeneli MOKHO BUeTb SoNbUIOe pasu¢ 
oOpasne BsriAOB Ha reHe3Hc KIMMMeHOB. Onako Haw6ombmee pacmpocrp: 
HeHMe MMeIOT Be TOUKH SpeHua. B OCHOBe MepBOM H3 HUX Je*KUT NpescTaBseHy 
0 TOM, UTO KJIMMMCHbI ABIAIOTCA OOPa30BaHHAMM, CBASAHHBIMH C TEKTOHMUeCK 
MH NOKPOBaMH THIa Wapvaket. Oro TOUKM 3PeHHA IpHMepKUBaeTCA OOIbIIHE 
CTBO aJIbIMHCKUX M KaplaTCKHX TeONOFOB, CUHTAIONIMX KJIMMMeHbI amoxTor 
HBIMM OOpa30BaHHaMn. | 

Bropaa Touka 3peHua MpekionaraeT aBTOXTOHHBIM XapakTep OO/bUIMHCTB 
KJIMMMCHOB H KJIMIMMeHOBLIX 30H. CpeqM COBETCKHX TeEOMOFOB, PaseNAIOULUX ST 
TOUKY 3peHHA, OHA PpyMla CuuTaeT, UTO 30HbI KIMMMeHOB ABJAIOTCA OTHOCHTEIE 
HO Ooylee 2KeCTKUMM ApaMM APeBHUX Y3KHX AHTHKMMHANbABIX NoOwHATHH, o€ 
PasYIOWWHX KOPAWJIbepbl; HaOsIOLaeMoe B HEKOTOPHIX CyUaAX CMeLeHHoe 3aue 
TaHMe KJIMIMMCHOB OOBACHACTCA ABJCHHAMM ONON3aHUA THO B npumeratouyy 
r1yOokue BraHHbl. J[pyrue uccmeqoBaTenu C4YHTAaIOT, 4TO o6pa3s0BaHue KUT 
TCHOB HemOocpeACTBeHHO CBA3aHO C TIyOHHHBIMM pasJloMaMu. . 

Tax, I. 1. Axrupeii (ycTHOe cooOuleHue), OCHOBLIBAaACh Ha MaTepHana 
Kapkascko 9Kkcnequiuu MocKkoscKoro yHUBepcuTeTa, paccmMaTpuBaeT GOOJIE 
iyi uactb [[MOpapcKux yTecoB Kak o6pa30BaHua, (POpMHpoBaBINecA Ha Y< 
KUX NOAHATHAX B 30HaX TYOMHHBIX pasiomos. Ilo ero npescTaBeHuaM, Tub 
Obl H3BECTHAKOB cpeqHeTUTOHCKOrO BO3pacTa, PaclpocTpaHeHHble cpelu 30rle 
HOBHIX OTJIOKeHHH B palione c. )KuHBaIM Ha Boenuo-[py3uucKon Jopore, cor 
TakaroT C MOMOKeHMeM [peBHel MesosolicKolt KopAusbepsl. Tlocnenuaa o6p< 
SOBaHa IPM TEKTOHMYeCKHX MBMKEHMAX 10 OpxeBcKoMy rulyOHHHOMy pa3JIOMy 
OTACNABICMY AMWeBLI Tpor nepucbepuyeckoi uacTH reocuAKMHAabHOn O¢ 
jlaCTH OT CeBepHOTO Kpasd KOHCOJIMLUpOBaHHoro MaccuBa [py3uuckolt rapi6p 

OTH pelcTaBnenua, no Muenmo [. JI. Axrupeit, noxrBepxaotces o3Ha 
KOMJICHHEM C KJIMIINeHaMM B palione Bpoguo u Byyzkopa B Sanaqunix Kapna 
Tax, Ocexbi0 1959 r. TH KMMMeHEI OBEN OCMOTPeHBI MM B CBS3H C 9KCKYpcHer 
PYKOBOAMMON UIeHom CnoBanKolt AKalemun Hayk JJ. H. Anypycosnm. B crpoe 


HWW HavOosee KpynHEIX KNMNMeHOB IIPHHHMAIOT y4acTHe NOpOsb, OOpasyrolln 
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 HOJIHBIM, XOTA M CHJIbHO YMCHbUICHHbIM B MONIHOCTH paspe3 IOPCKHX, HVKHE- 
‘WM BeEpXHEMEJIOBLIX H HWKHEMaJICOreHOBbIX OTOMKEHHU. Y2Ke CAMA NOMHOTA paspe- 
3a B KaKJOM M3 KPYIHbIX KJIMIMeHOB MpOTHBOpeyHT MpescTaBeHHAM OO UX 
QK3OTHYECKOM MPOUCXO”AKeHHH. Cxopee HX Hao pacCMaTpHBaTb Kak OOpaso- 
_ ‘BaHHs in situ, MopMupoBaBlMeca, OHAKO, B Kpaline MOABUXHONM TeKTOHHYEC- 
' KOH 30He. K. .MMMeHOBbIe PibIObl TAKOTO CTPOCHHA HE MOFyT PaCCMATPHBAaTbCH Kak 
_ CKONeHHA OOJOMKOB MOpOA, OMOMSX BO CPMWeBbIe BNaTMHH. Kommuiekc 10- 
| pox, OOpasylOllHX KJMMMeHbI, BIOJIHe XapaKTepeH H BCTPedaeTCA TOJIbKO B KJIMM- 
| MeHOBHIX yTecax H HUTse Ooubue. He cyulecTByeT CKOJIbKO-HHOyb ya JICHHBIX 
| OT KAMNMEHOBOH 30HEI yYaCTKOB, KOTOPBIe HMeVIM Obl B HEHAPYWIeCHHOM 3avera- 


Puc. 1. Mecra pacnonomweHua ribi6 H3BeCTHAKa CpefmHero AeBona (1). 
2 — TeKToHMYeCKHe paspbiBEt cHcTempl JImeKuui-TbIpHblay3cKoro raryOHH- 
Horo pa3JioMa 


HHH aHaOrMuHbilt cocTaB oCalounbIxX OOpa3s0BaHHit HM MOrIM Obl paccMaTPuBaTbCs 
B KauecTBe KOpHell IA KMMMeHOBBIX yTecoB. CaMa 30Ha KJIMMMeCHOB ABMIAeTCA 
MecTOM (OpMHpOBaHUA MOpos, oOpasyloulux yTecsl. TIponomKapuimeca mocse 
OTNOKCHUA STUX NOPON TEKTOHMUeCKHE JBMXKEHHA BbIBeJIM MACCHBbI YTCCOB B UX 
“COBpemeHHOe HoslowKeHve. KoneyHo, Mp 5TOM B OTJCAbHBIX Cydaax BHYTPH 
30HbI KNHIMeHOB MOM MMeTb MeCTO OTPBIBbI OTeMbHBIX PIbIO, U TOA MOKET 
TIPOABIATbCA HX 9KZOTHYECKOe 3aeraHue. OjnHako 3TO UMeeT MeCTHOE. 3Haye- 
Hue, HalpHMep Avia HeKoTopblx J[MOpapcKux yTecoB Ha Kapxase. B mesiom xe 
' Jim6papcKue ytecbl Hao paccMaTpMBaTb Kak CTPyKTYPbl, YBCHUMBAIOUIME BbI- 
_ XOJ, Ha MOBepXHOCTb TIYOMHHEIX pa3JIOMOB M OOpasylolveca B TeX MeCTaX, Tle 
CYLeCTBOBa/IH TEKTOHMYeCCKH NPHNOAHATHIC KMHDS. 

HexoropbiM aHaJIOrOM KJIMMMeHOBLIX 30H Ha KaBka3e MOryT ABJIATbCH OMH- 
_canupie B. E. XavHOM H3BeCTHAKOBBIC pus, yBerunparonyue KypiKuncKui 
JONrOKUByULMM pasiom Ha CesepHom KapxKase 4 pudoreHHble U3BeECTHAKH KOP- 

ausabeppt Axuy-Kauupxa, usyaenutie B. V1. Cnasuunm u C. JI. Bprzosol B pai- 
one p. MspimTbl. 3ecb pHoBble MaCCHBbI TakKKe YBEHNMBaloT rayOuHHble pas- 
JIOMBI, HO OTCYTCTBHe MOWIHOFO NOKpOBa PMIMeBbIX OCANKOB Hi HeocTaTouH aw 
| WHTEHCHBHOCTb TEKTOHMYCCKHX 1BuXKeHUMi He MpHBeIM K OOpasoBanulo THMMYHOH 
 CTPyKTYpbl KJIMMIMCHOB. 
B cBa3u CO BCeM BBIMNeCKa3aHHbIM MpHoOperaer Oompuion uHTepec o6Hap y2Ke- 
| wwe KiMMmeHa H3BeCTHAKOB cpeqHero AeBoHa Cpe (PHJJIMTOBUHBIX ClaH- 
| ues HwKHero KapOoHa, KOTOpHI HaOmMofacA HAMM Ha ipapo6epexbe p. Ma- 
_ pyx B pafione ypouumla Hapat-siink (Ha Bomopasyene Mexyly p. Mapyx u 6an- 
Kot Tpemyueit) (pc. 1). 

Cmaraioliue STOT y4aCTOK TeEMHO-Cepble PHJMTOBbIC C1AHILbl OTHOCATCH Ke HYDK- 
HemMy KapOoHy, Mpexkse Bcero Ha OCHOBAHMM 3asleranna WX BHILMe H3BECTHAKOB 
BepXHero (paMeHa, MOCKOJIbKy HeIOCpeACTBeHHO B palioHe KMMMeHa OHH He Co- 
jlepxKaT HCKOMaeMbIX OCTATKOB. JlononHUTeIbHBIM apryMeHT B HOJIbSy HX HMKHE- 
‘KAaMeHHOYrOsIbHOrO BOspacTa MaeT COMOCTABJIeHNe UX C (busuTaMu, 3aHHMalo- 
(UMM aHaslorMuHoe CTpaTurpapuyeckoe MosOKeHHe A OOHaK AIOMLMMUCA Ha JIEBOM 
6epery Ganka BorocsoscKon, piajatolel cepa B p. SemenuyK. B mpocnoAnx 
 W3BeECTHAKOB, 3asleraiolulux CpeH UJWIMTOB 6anku BorocmospcKoh, HaMH B 
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1959 r. Oblia HaliJeHa MuKpocbayna, no onpezenenuio O. A. JIumunow mpen-: 
cTaBJICHHad MHOFOUMCeHHEIMH Quasiendothyra communis Raus. u Quasiendo- 
thyra cobeitusana Raus. 4 oTBeualoulad HH3aM HMKHETO KapOona, TOUHee 30HE: 
Quasiendothyra communis. 

Ha BbIMeHa3BaHHOM BOJopasseie CpeMH HHIKHEKAMCHHOYTOJIbHBIX (UIJIH- 
TOBLIX CAAHWeB OOHAKAeCTCA CKaJla TEMHO-CepbIX MACCHBHBIX H3BecTHAKOB. IIpu- 
6onee MeTAaIbHOM OCMOTPe MOXKHO BHETb, YTO U3BeECTHAKOBAA CkKala Mpepcta- 
BUIAeT COOOM MHH3006p a3HOe Tes1O MOULHOCTEIO 10 20 MM AWIMHOK NO MpocTupaHulo 
no 70 M. B nofomBe CKaJIbI BHJHO, YTO JIMH3a H3BECTHAKOB 3avleraeT COracHO | 
CO CAaHILeBaTOCTbIO BMCHLaIOMMX PUJIHTOB, Nasaioulux Ha tor Om yrsom 15—’ 
90°. CooTHOMIeHHe KPOBJIM JIMH3 BI C BMelalollMMM ee MoposaMu He HaOsiONa- 
jlocb, BBHLY pasBHTHA 3feCb 3HAYHTeMbHOTO wWelta YeTBePTHUHBIX HaKOTe- 
HHH. 

B cTpyKTyPHOM OTHOMeHHH OMMCbIBaeMaA JIMH3a PacnoaraeTca B CBOJOBOH 
yactu IlacryxOBCKOrO aHTHKJIMHaJIbHOrO NOAHSITHA, MpOcTUpaiousleroca B cy6- 
INHPOTHOM HalpaBJeHHH. Sfecb Ke, B CBOAOBOM YaCTH MOJHATHA, OCIOMKHAA ee, 
IPOXOLUT OJPOKUBYMIM pasioM, HasBaHHbIt Hamu KacaeBcKuM (BrlepBble OBL 
otmeyeh B. H. Po6nuconom). Pa30M ueTKO mpociexeH OT BepxOBHi 
p. M. Kadap nasanage no Mapyx-AkcayTckoro Bogopa3yesa Ha BOCTOKe. Hert 
COMHeHHA, 4TO OH MpomoumKaeTcH MW Jamee Ha BOCTOK, re conpsaraetcsA c 
Tlmexuu-ThpHblay3cKOli WOBHOH 30HOH —rvlaBHbIM WIBOM IIyOHHHOFO pa3Jioma. 
Pomb noceqHero B reosorMueckol ucTopuu Bombutoro KaBKasa HeaBHo Oplia 
ocpemena I. JJ. Axrupent (7, %). 

PassIOM UMeeT CJIOXKHOe CTPOeHHe, OOJIbIIOe KOJIMYeECTBO ONepHAIOWLHX HM Ma- 
PaJWIeIbHbIX LWIBOB HM CJIOXKHYIO HCTOPHIO PasBUTHA, BbIPasMBINyIOCA B HeOJHO- 
KPaTHbIX H3MeHCHHAX XapakTepa JBMxKeHHA M0 Hemy. Ilo-BuguMomMy, pa3JIOM 
3aJIOKUJICA B JOCPeMHeAeCBOHCKOe BPeMA HM y2Ke CYMECTBOBAI U OKAaSbIBAJ BIIMA- 
Hue Ha mpollecc OcaKOHaKONJIeHHA BO BpeMA OTOKeHHA TYPOB MU KOHTJIOMe- 
PpaTOB C€MHPpOJHHKOBCKOM CBHTbI, oTHOcuMOH JI. C. Ku3eBalbrepoM K HH3aM 
BepXHero JeBoHa. 

IIpoctp aHcTBeHHOe MOJIO%KeHHEe ONUCHIBAeMOTO KJIMNMeHa, MO-BAHMOMY, TeC- 
HO CBA3aHO C HCTOpHeli pasBUTUA KPyMHOTO, AWHTebHO pasHBaBueroca Ka- 
CaeBCKOFO pa3JIOMa H MOXKET CJYXKUTb NPH3HaKOM, YKa3bIBalOULMM Ha BO3MO%K- 
HOCTb CYHI€CTBOBaHHA STOTO pa3JIOMa B CpeHeeBOHCKOe BpeMA. 

B nogfourBe H3BeCTHAKOBOH JIHH3bI HAMM ObIJIM COOpaHbl KOPaJJIbl, OMpeeseH- 
HBIe Bb. C. Cokonoppim Kak Thamnopora ex gr. cervicornis Blainv.,— Bud, 
M3BeCTHbIM H3 XKHBeTCKOrO MH cbpaHcKoro spycoB, Hu Thamnopora aff. major 
Raduguin,— Bug, BcTpetatolulics B cpeqHemM JeBoHe EBponbl HW B BepxaxX 2KH- 
BeTCKOrO apyca Kys36acca. 

TlosqHee HaM yilaJIOcb MOBTOPHTb COopbl sayHbI WH MOATBePAHTb cpeHee- 
BOHCKHH BO3paCT H3BeECTHAKOB, OOHapy2KUB B HUX TaOyAT M pyro3. Taby- 
JIATH! ONpexeeHh! MW. W. Uynnunosoi kak Favosites goldfussi Orbigny — Bug, 
IUWHPOKO PaCIpocTpaHeHHbIH B OTJIOXKeHHAX JdeNbCKOFO APyca WU 3HAUHTebHO 
pexke BCTpeuaiolHlica B OTMOXKeCHUAX 2%UBeTCKOTO Apyca, U Cladopora sp. Py- 
rosbl onpesesenbt B. A. Crrropo. Uactb u3 HUX NpMHayexUT poy Pseudo- 
microplasma, H3BeCTHOMY U3 2KUBeETCKHX, perKe KOGJIEHICKUX OTIOKeHHH, YaCTb 
— Buy Campophyllum cf. litvinovitshae Soshk., omucaHHOMy H3 %KHBeTCKHX 
oTOwKeHHH Ypana, H wacTb — poy Aulacophyllum, onmucanHomy u3 dpau- 
CKoro HM (bamMenckKoro apycoB PyccKolt nmaTdopMbl H wMBeTCKOrO apyca PyccKon 
natpopmet, ApMenuw wu Amepuku. 

Kpome nepeucJieHHBIx (pOpM, B H3BeCTHAKAX BCTPeueHbI TOUHee He oMpeje- 
iumbie Tamnopora sp., Stromatoporoidea, crBopku OpaxMonoy M WIeHHKA KpH- 
HOuwen. B umdax oOHapyxeHbI mpocteitumme dopamunudepl, onpeserenHble 
O. A. JIununoit kax Bisphaera sp. Co6pannaa cbayHa focTaTouHO ompejeseHHoO 
yKa3blBaer Ha CpeHeLCBOHCKHM BOSpacT BMEULaIOlHX U3BeCTHAKOB, IipHyuem Ooee 
BEPOATHA MIPHHAMIeKHOCTb UX K KUBETCKOMY Apycy. 

Haxoyxu rapi6 ugpecTHaKOB ¢ (bayHow cpelHeyeBOHCKOrO BO3spacTa 
omkcanpt [’. A. Aranunpmm () wu B. H. Po6nnconom (*) B HH2KHeKaMeH- 
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YIOJbHBIX OTJIOKEHUAX KapayaeBcKOH CepHH, HeMOcpencTBeHHO ceBep- 
ee IImexuut-TripHpiayscKoro pa3sioma, Ha Ky6anu. Oru rabi6nl 40 mocmeqHero 
PpeMeHH CUNTAIMCb NposyKTamu cHoca c [maBHoro xpe6ra, rae npeqmomarasocn 
BIM0€ WIMPOKOe PasBHTHe cpesHero AeBOHA B H3BECTHAKOBbIX cbawuax. Ilocae 
Ouapyxenua Mapyxckoro KiMMMeHa MpaBOMepHO MOCTaBHTb Borpoc oO cyte- 
TBOBaHHH Bomb ITnexuut- -TbIpHbIay3cKoro TiyOMHHOTO pa3/10Ma 30HEI JeBOH- 
KMX KJIMIIM€HOB, aHaOTHUHOH 30He IOPCKUX KJMMMeHOB BAOb OpxeBcKoro 
WyOMHHOTO pa3ssioMa Ha 10%KHOM cKsOHe TaBnoro xpeOta. B Takom cay4ae mpH 
OCCTaHOBJICHHH MasmeoreorpapuyeckHx yCJIOBHH, CyHlecTBOBaBUIHX Ha Bovib- 
tom Kapkase B cpeqHeM Mmaeo30e, HesIbL3— paccMaTpuBaTb oOmacTb PnaBHoro 
peOta Kak paHOH pa3BUTHA JeBOHCKHX OTJOMKeHHH B alluAx Mopon, mper- 
TaBJICHHEIX B KMMMeHe p. Mapyx u B OOsJIOMKax CpeiH Mopox KapauaeBcKol. 
epuu Ha KyOanu. Bmecte c Tem Ha OCHOBaHHH OOHapyxKeHHA CpeHeeBOHCKOH 
jAYHHI B KJIMNNeH aX BLIACHAeTCHA, uTO [ImeKnm-TpIpHblay3scKul riyOnHHbIi pa3- 
OM Y2Ke CYINeCTBOBa B CpeHeM JleBOHE H 4TO 3a0x%KeHHe ETO MPOHSOIIO,. 
tno, 3HAUNTeJIbHO paHbille. 


' Mocxosckufi rocyfapcTBeHHblii YHHBepcuTetT ’ Tlocrynuso 
j um. M. B. Jlomonocospa 20 XII 1960 


UHMTHPOBAHHAA JIMTEPATYPA 
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H. H. WATHJIOBA 


HOBbIE JAHHBIE CNOPOBO-IIbIJIbIIEBOrO AHAJIM3SA 
UAYJIMHCKUX OTJIOXKKEHHA SANAMHOM FPY3HH 


(I]pedcmaseaeno akademuxom B. H. Cyxavesoim 21 1961) 


B HacTosujee BpeMA H3y4eHHe PaCTHTeJbHbIX OCTATKOB way/[MHCKOFO Bek’ 
Mpuodpeso oco6pii MHTepec B CBASH C BOIPOCOM O HWDKHeH TpaHulle GeTBepTH 
Horo nepHoya. Breppble Ha CylleCTBOBaHHe OCTATKOB MCKOMN@eMbIxX PacTeHH 
B WayWHCKUX OTJOKeHHAX yKasblBaeT HV. B. Ilanu6un. Uckonaemaa diop 
Oba OOHAPy2KeHa MM B OXPHCTO-TecuaHUCTOH (allMH WayAMHCKHX CsOeB FOP 
Axoou B Typuu. Marepuan Obi onucan 9. H. Kapa-Mypsoii. Aprop mpusonu 
cnelyiouiuit cnucoK WicKonaeMbIx pactenuit (?): Picea cf. orientalis (L.) Link. 
Abies nordmanniana (Stev) Spach., Carex cf. riparia, Phragmites cf. commu 
nis Trin., Salix caprea L., Populus cf. tremula L., Alnus cf. glutinosa (L. 
Gaertn., Ostrya cf. carpinifolia Scop., Carpinus betulus L., Corylus avellana L.} 
Corylus colurna L., Fagus orientalis Lipsky. Quercus Hartwissiana Stev. 
Buxus sempervirens L., Hex cf. aquifolium L., Diospyros lotus L., Rhodo 
dendron ponticum L., Hedera helix L., Laurocerasus officinalis (L.) Roem, 
Acer cf. velutinum Boiss., Hedera colchica C. Koch. | 

Tlo ,aHHbIM aBTOpa, MaTepHaJl B OCHOBHOM COCTOUT H3 OTHeYaTKOB JIMCTbEl 
KaBKascKoro OyKa. Bee ocTaJibHble MpHBeseHHble B CNHCKe BHI MpescTaBseHE 
eMHMUHEIMH 9K3eMIIApamu. Ha ocHopanuu storo 9. H. Kapa-Myp3a mpegno 
ylaraeT CyWecTBOBaHue B 4ayAMHCKOe BpeMa Ha ioro-3anage Typuu OyKoBbix nel 
COB C IIpHMecbIO MHXTbI, rpa6a M Apyrux Mopor. 

B laibHeliieM 3TO MeCTOHaxXoxKeHve OOHAPyKMTb HE yMasiocb U B HacTOSI 
mee BpeMsa B 3anaqHoH [py3Hv usBecTeH JHUIb OMMH TOUHO WaTHpyeMbl paspe 
uayMMHCKUX OTMOKeHHM. Paspes sTOT HaxO~uTcA B toro-3anaqHoHw Typun ue 
ylepom Gepery p. Uaxpara, y c. Haro6unesu, Maxapag3escKoro paliona. | 

Tlanupie mo @uiope sToro paspe3a Onli ony6muKoBaHE! B 1959 r. (*, ¢, °) 
Tiomumo u3yueHHa OTHeuaTKOB HcTbeB, K. M. Uounesoit Obi MpOv3sBeseHbI OM; 
peleseHHA CeEMAH, YTO CHJIbHO PaclIMpHO CNHCOK pacTeHHi. | 

B JIMTOMOPMYeCKOM OTHOLICHHH H3YYCHHBIe OTMOXKEHUA, MOULHOCTb KOTOPBI 
mocturaet 20 M, lpejcraBleHb! ceppimu rmuHamu. M3 sToro o6HaKeHHA ie 
Ob MpOusBeLeH NOcOMHEI OT6Op OOpasllOB Ha CNOPOBO-NbIIbIEBOM aHaJH3 
Matepuan OniI O6pa6oTan alleTOJIM3HbIM MeTofoM. AHaH3 mpoBezen B MuctH 
TyTe reorpapun AH CCCP nog pykopogctsom B. II. puuyKka, 3a uTo aBTop pu 
HOCHT emy rulyOoky1o OslarofapHoctTh. | 

IIpumMeHenue MeTOMa MbIJIbIeBOrO aHasIH3a 3HAUMTEIbHO YBeJIMYMJIO CIHCO! 
(PIOpbl YayAMHCKOFO Beka: 

Tlo JHCTOBHM H KapnonoruuecKkKum Raunubm: Fungi, Epipterygiur 
Tozeri (Grev.) Linbd., Neckera complanata (Hedw.) Hiib., Thamnium alopecurum (Hedw. 
Br. eur., Homalothecium Philippeanum (Spruc.), Isothecium myurum (Brid.) Brid, Anc 
modon attenuatus (Schreb.) Hiib., Thuidium af. Philibertii Limpr., Pleuropus euchloron 
(Bruch.) Broth, Brachythecium sp., Eurhynchium pulchellum (Hedw.) Dix., Ctenidium mol 
luscum (Hedw.) Mitt., Abies nordmanniana (Stev.) Spach., Tsuga europea (Menzl.) Szafer. 
Tsuga sp., Picea sp., Thuja occidentalis L., Carex sp., Scirpus sp., Dulichium spathaceur 
Rich., Dulichium vespiformeReid., Acer campestre L., Acer ibericum M. B., Acer polymot 
phum pliocenicum Sap., Acer pseudoplatanus L., Acer sp., Aesculus hippocastanum, Viti 
ie Hedera helix, Heracleum guriense sp. nova, Heracleum sp., Populus tremula L., Popt 

us nigra L., Daphne pontica L., Salix sp., Alnus glutinosa (L.) Gaertn., Corylus avellana L 
Carpinus betulus L., Quercus cerris L., Quercus sp., Castanea sativa Mill., Fagus oriental: 


Lipsky, Juglans cinerea L., Pterocarya pterocarpa (Michx.) Kunth., Ulmus cf. effusa Wilc 
Lycopus exaltatus, Labiatae sp., Lonicera caucasica. 


ne 0 RAaHHHM MbBABLeBOrTO anHanu3a: Bryales, Lycopodium, Equisetun 
olypodiaceae, Osmunda, Botrychium, Podocarpus, Abies, Tsuga, Picea, Pinus, Taxodiacea 
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Cupressaceae, Juniperus, Ephedra, Thyphaceae, Gramineae, Laurus, Geraniaceae, Liquiaam- 
bar, Sterculia, Nyssa, Tilia, Rhus, Ilex, Evonymus, Acer, Cornus, Umbellifera, Onograceae, 
Chenopodiaceae, Caryophyllaceae, Alnus, Betula, Corylus, Carpinus, Quercus, Castanea, 
Fagus, Juglans, Pterocarya, Carya, Platycarya, Ulmus, Zelkova, Polygonaceae, Ericaceae, 
Labiatae, Dipsacaceae, Artemisia, Compositae (kpome Artemisia). 

B TO BPeMA KaK W3Y4eHHE JIMCTbeB U CEMAH aeT BOSMOXKHOCTb BOCCT@HOBHTb 
rjaBHBIM OO6pa3s0M cocTaB dlopbl HeOO/IbUIOrO OTpeska BPeMeHH, TIbIJIbILEBbIC 
CHeKTPbI OTPaxaloT OOMIH XapakTep H pa3BUTHe PaCTHTeAbHOCTH Ha Mpofos- 
‘KeHHH BCerO OTPe3Ka BPeMCHH, OXBATHIBAeMOTO JaHHbIM Paspe3oM. 

Kak BHJHO 43 JuarpamMbl (pic. 1), XO KPMBBIX TIbIJIbIbI IPEBECHLIX NOpok 
MOSBOUIAeT BLILeAHTb TpH ropusouTa. IlepBpi, HIM HWAKHUM, TOPHSOHT XapaKTe- 
pusyeTca aOCOJIOTHBIM MaKCHMYMOM TIIbWIbI{bI COCHEI, Oepesbl H OJIbXH. Bropon, | 
MIM CpeMHuli, TOPH3OHT XapakTepHsyeTCA COKpallleHHeM MbIIbItbl YMOMAHYTHIX 
BpIUe pacTeHHii H yBeMueHHeM MIbIIbIbI Tsuga, Abies, Taxodiaceae u wiMpoKo- 
JIMCTBEHHBIX Nopoy. B sToM ropH30HTe aOcOJNOTHOTO MaKCHMyMa jlOcTHraeT 
KpuBaa mbitbubt Abies, Taxodiaceae, Pterocarya u Ulmus. Tpetui ropu3ouT 
OTMedaeTCA M@KCHMyMOM MIbiibubt Fagus, Tsuga u Juglans. 

HwxkHasa uacTb pa3pe3a, M0-BHAMMOMY, OTpaxKaeT OoIee 3aCyUIMHBbIe H Me- 
Hee TeIIble KJIMMATHYeCKHe YCJIOBHA, KOTOpble BBepX MO paspe3sy NOCTeNeHHO 
CMCHSIOTCA YCJIOBHAMM Telloro M BaKHOrO KiuMaTa. BepxHult ropH30HT Xa- 
PakTepH3yeTCA ONTHMAbHBIMA YCJIOBHAMM BJIayKHOCTH, TAK KaK M@KCHMAaJIb- 
HOTO Pa3BHTUA 3/leCb MOCTUTAIOT TaKHe BuaroJOOMBLIe HM TeHeMOOMBbIe NOposLl, 
Kak Fagus u Tsuga. Ha cymjecrBoBaHve B HWKHel YacTH paspesa MeHee Ovlaro- 
IIPHATHBIX KJIMMaTHYeCKHX YCJIOBM yKa3biBaeT TakxKe HeOOJbINOe UMCIO po- 
JOB, COcTaBAIONIMx iopy sToro ropH30HTa. MakcuMasbHO OarompusATHble 
YCIOBHA XApaKTePHSYIOT CPeMHIOIO UaCTb paspesa. Secb *uopa MocTuraeT Han- 
6oubiero pasHoobpasua. B BepxXHeM FOpH3OHTe YHCIO POJOB BHOBb COKpaillilaer- 
CA, UTO MOXKHO OOBACHUTH elle SOMINMM MOBbINeHHEM BaxKHOCTH, Oaroqaps 
yeMY BbINalaioT MeHee BsaroJOOMBbIe NOpoOspl. 

B MIbIIbieBbIX CMeKTpax YayMMHCKOFO TOPH3OHTAa Halla OTPakeHHe Cylle- 
CTBOBABIIad B TO BPEMA BEPTHKAIbHaA 3OHAJIbHOCTb, Ha OCHOBaHHH Yero MbI MO- 
2KEM BHIJeHTb CJleyIOllve pacTHTeJIbHbIe POPMALHH. 

I. Temuoxpoiiuple seca u3 Tsuga, Abies, Picea, rae Tsuga Oba ofHOH u3 
OCHOBHBIX JlecooOpasylollux Topol. Bo BpeMaA OTJIOKeHHA CIOeCB HHKHEFO 
TOPH30HTA TEMHOXBOHHbIe JIeca He HMeJIM CTOJIb WIMPOKOrO pacipocTpaHeHHs,. 
Kak B JBYX MocweqyIoulux. 

II. WupoxomuctBenuple seca u3 Fagus, Juglans, Quercus, Carpinus. Han- 
OouIbINero pasBUTHA M pasHooOpasuA 39Ta PopMalluA ocTuraa BO BpeMsA OOpa- 
3OBaHHA CpeHUX CI0eB pa3pe3a. Sylecb WIHPOKOJIMCTBeHHbIe JIeca He MMe 
CTOJIb APKO BbIPAKeHHOH JOMMHAHTHI, KaK B BePXHHX YTOPH30HTAaX, Tye OyK 
ABHO MpeoOaqaeT Hal APyrMMU WIAPOKOJMCTBeHHEIMH Toposamu. B cnekTpax 
IIpucytTcTByer bibia Evonymus, Ilex, Cornus u Corylus — Tunw4uHBIx npel- 
CTABUTeNeH MOMIeCKa WHPOKOJIMCTBEHHBIX JICCOB. 

III. [Ipupesntie meca u3 Pterocarya, Carya, Alnus, Ulmus u ap. Sror tun 
(OpMalHN XOpouO Ob pasBHT BO BpeMA OOpasoBaHHA cpeHero HM BepXHeTO 
TOPH3OHTOB. 

BomoTHad pacTHTeIbHOCTb, eCJIM WH CYyWLeCTBOBasIa, TO He Obla CTOJIb APKO 
BbIPaKeHa, KaK B TouoweHe. B AMarpaMMax YTOJOMEHOBEIX OTOMKeHHH Kos- 
XHJCKOM TIPOBHHIMM KPMBad OJIbXH pe3sKO MpeoO/afaeT Hay CYMMapHOH KPHBOH 
BC€X IIPOUHX JPeBeCHEIX Mopoy (’). 

Hapsyy c necubima copMalluaMM B YayAMHCKOe BpeMA CyeCTEOBaAH y4a- 
CTKH OTKPBITHIX Oe3JIECHBIX CKJIOHOB, Ha KOTOPbIX OOHTaNmM cocHa HM 9espa. 
feels ue lepououeTa Tlocrymusio 
yk TpysCCP 31 XII 1960 
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FEOJIOTHA 


C. H. WEBLOB 


K CTPATHIPA®HH JEBOHCKHX OTJIOMKEHHA 
KHPOBCKOH OBJIACTH 


(ITpedcmasaeno axademuxom JI. B. Haauskunoim 18 IT 1961) 


Ha M3y4eHHOH TeppHTOpHH JeBOHCKHe OOpas0BaHHA 3avleraioT Tpancrpec- 
CHBHO Ha MOposax KpHcTasMYecKOrO byHAaMeHTa, H JMIb B paspesax Unru- 
PHHCKOH CKBaxKUHDI Ne 3 wu CrIpbaHCKOH CKBaxKHHBI Ne 6 oTOKeHNA CpeqHero 


_—leBOHAa MepeKpbIBaloT MOMeBoHCKHe, NO MHeHHIO JI. ©. Cononnopa — Hu xKHe- 


OaBNHHCKHe, MOpomyl. Han6omee nowHO JeBOHCKHe OTJIOXKeHHA MpeACTaBJeHbI 
B oceBoH aacTH KasancKo-Kuposckoi Biagunbl. [lo Mepe mpHOIMxKeHHA K CBO- 
oBbiM uactam TatapcKoro, TokmMoscKoro ux KotembHMueckoro BBICTyMOB (yH- 
WaMeHTa HaH6oslee I peBHHe TOPH3O0HTHI MeBOHA *allHaIbHO H3MCHHIOTCA H BBI- 
KaMHuBatoTca (7, *, °, 1°, 2). Hapsany c nepBH4HbIM BbIKJIMHUBaHHeM, COKpaliie- 
HMe MOILHOCTH S3THX TOPH3OHTOB, a Mosuac NOMWHOe BbINAeHHe HX H3 paspesa 
UleT H 3a C¥UeT pa pasMbIBOB. K cBOJOBLIM UaCTAM YKA3@HHBIX BbICTYNOB (pyH- 
JlaMeHTa HaGiofaeTCH coKpallleHHe MOMMIHOCTeH BCeX TOPH30HTOB JeBOHA. 
MopcoBcKHH FTOPH3OHT COKeH MPeCHMYUeCTBeEHHO H3BeCTHA- 
KAMM TeEMHO-CepbIMH, 4aCTO CHJIbHO PIMHHCTBIMH HW NeCYaHHCTbIMH, MeCTaMH Tie- 
PeXOMALLHMH B U3BeECTKOBHCTHIe NecuaHHKH. BumKe K CBOMOBOH 4YacTH TaTapcKoro 
BBICTyMa (yHaMeHTa B HH3aX YTOPH3OHTa OTMEUAIOTCA peAKHe caOoOKaTaHHble 
OOJIOMKH MOJICBOMNMAaTOBLIX MOpod KpucTasHyueckoro yHwamMenta (UOnrupuu- 
cKan cKBaxkuHa Ne 2). OTN0KeHHA TOPH3OHTA COMepKaT B OCHOBHOM (hayHy OCT- 
pakog: Aparchites agnes L: Eg., A. monocornis L. Eg., Cavellina explicata 
L. Eg., C. aff. indictincta Pol., Menerella crassa L. Eg., Voronina cf. longula 
L. Eg.— u psxxcKo-MopcoBcKHit KoMmsiekc cnop. . . . . MomtuHocrb 0—34 M. 
MocoaOBCKHH FTOPpH3OHT CAOKEH APFHsMMTaMH TeMHO-cepbi- 
MH H H3BeCTHAKAMH TIMHHCTHIMM WM lWecuaHHcTbIMH. Ha cKoHax TatapcKoro 
CBOJa BHMKHeH ero uaCTH NOABIAeTCA MpocnoH mecuanuKka. Ha cepepe Kupos- 
CKOH O61. TOpH30HT MpescTaBeH TOJMLeH Cepbix H TeEMHO-CepbIX MeCdaHHKOB H 
aneppomutos. M3 cbayHbt B HeM ompefenenbt Spirifer (Ilmenia) mosolensis 
Ljasch., Chonetes (Paeckelmania) philippovae Ljasch., Atrypa aff. crassa 
Ljasch., A. cf. mosolovica Ljasch. Heteroctenus cf. mosoloviensis G. Ljasch., 
CMEIUAHHBIA OUiiCKO-MOCOJIOBCKHH KOMMleKc ocTpaKoy (“) H MOcOJIOBCKHH KOM- 
meke cnop. B npodusbybix ckBaxunax Ne Ne9 u_ 10, pacnomomeHHBIX Ha Ce- 
BePHOM CKJIOHe TaTapcKoro CBO,a, TOPH3OHT MpefcTaBsIeH CBOHM BO3PaCTHBIM 
aHasloroM — OHHCKHM FOpH30HTOM C THMHYHO OMHCKHM KOMIIe€KCOM OCTpakOZ: 
Aparchites tuimazensis Rozhd., Libumella cf. kargalensis Rozhd., Coeloenella 
testata Pol., Marginia lobonovensis Pol., Microcheilinella affinis Pol., Bairdia 
holuschurmensis Pol., Bairdiocypris biesenbachi Kroémm.—- 4 O“fcKHM KOM- 
TSS 10) ia iC ar MoutHoctbs 0—27 m. 
WKuBeTtTcKuh Ap yc Ha POpH3OHTHI He Nospasyensetca. CoxKeH On 
TleCUaHHKaMU MeJIKO3CPHHCTBIMH, TMOCJIOAMH TpyOO3epHHCTbIMH, KBapIleBbIMH, 


€ TIOJYHHEHHBIMU TMpOCcJIOAMH aprHJIJIHTOB, CHeputa KOHTJiOMepaTa H3 IJIH- 


HMCTBIX TavieK H 2KesBaKOB CHJeputa MH cogzepxuT II noxKoMnmeKc XV KoM- 
nekca C. H. Haymosoii. Ha cknonax Tarapckoro cBojla KHBeTCKHH APyc npes- 
cTaBleH cpequeit cpoeH uacTbio. ..... . . . - Momuocts 0—238 M. 
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Tlamuiickul TOpH3OHT cHOKEH OMHOOOPasHOH TomMeH nepe- 
CavBalOULUXCA NMeCuaHHKOB, aIeBpOJHTOB H aprusHTOB. [lecuanukH MeaKO- H 
cpellesepHUCTbIe, KBapUeBbie, CBETIIO-cepble, MOUTH GevIble; ae@BPOJATEI PH 
HUCTHI€ H CJHOMUCTHIe; APrvJIJIUTHI TeMHO-cepble. Ha CeipbAHCKOH MomanM cpesA 
TePPHTeHHIX MOPOA BCTPeuaeTCH HECKOJbKO MPOCIOeCB H3BeECTHAKA TeEMHO-Ce- 
poFO, MOUTH YepHoro, rawAucTOrO. OT/IOxKeHHA TOPHZOHTA COMepxKaT CHOpPbI 
1 u Il nogKomnaexcos XIV xomnuaexca C. H. Haymosot. B paspese ckBaxKu- 
up Ne 1 r. CopercKa MOUIHOCTb MawiiicKHx OOpa3soBaHHi paBHa 127 m (°). B 
cTopony Tatapckoro BbicTyla (pyHaMeHTa TMailMMCKHe OTJO%KeHHA HaJleraior 
TPaHCrpecCHBHO Ha Pa3/IMUHbIe FOPH3OHTHI WHBETCKOTO APyca, a MOMLHOCTb UX 
cokpamjaetca 0 42 M. Hasmmune nepeppipa ycTanaBaMBaeTcA M0 paspesy Un-. 
rupuuckol ckBaxkuHbl Ne 3. Sgecb B HH3AX MalliMHcKUXx o6pa30BaHui B CHAepu- 
TH3UPOBaHHbIX Pa3HOCTAX APFVJIIMTOB MpOCJIeEXKUBAIOTCA XOPOIIO OKaTaHHble 
raIbKH Cueputa u cocoputa, CBUJeTebCTBYIONLMe O pasMbIBe HMKeNe*KallAX 
nopox. B npodbuibHolK ckBaxuHe No ] mauiMicKwe OTM0%KeHHA 3aeraioT HeMO- 
CpeCTBeHHO Ha MOCOJIOBCKUX OOpas0BaHuAx, B UnrHpHHcKOK CKBaxkuHe Ne 2 — 
Ha MOpoax OpcoBcKOro TopH30HTa*, a B HaHOOsIee MOBHINICHHbIX uacTAx Tatap- 
CKOFO CBOJa COBepINeHHO BbiMaaioT H3 paspesa (MasIMbpK, MpOvJIbHBIe CKBa- 
*KHHbI NoNe 2, 3, 6, 9, 10). Or Coperckoro paspe3a Ha ceBep, K Iuxoso-UYenen- 
KOH H CbIPbAHCKOH MOUaqAM, MOUHOCTb NauWIMHCKMX OTJIOMRKeHHH BOSpacTaeT 
no 124—589 m. Pa3pesbl, BCKPbITble CbIDbAHCKMMM CKBaxKHHAMH, OTJMYAIOTCA OT 
OCTAaJIbHbIX H€ TOJIbKO OTPOMHBIMM MOIMLHOCTAMM, HO ¥ TeM, 4TO 3fecb. cpesu ma- 
JeOUTOMOTHYeCKH OXapaKTepH3OBaHHBIX NawIMHCKHX OOpa3s0BaHHi BCTpeyeHbt 
TYOreHHble MOPOAbI MOWHOCTHIO NO 25 M. [IpeacTaBseHbl OHM NeCTPOUBeTHBIMH, 
B OCHOBHOM 3@€JICHbIMH, IJIOTHbIMH, C1a60 H3BECTKOBHCTBIMM MoposaMy, c MpH- 
MeCbIO Tle€CUaHO-aJIEBPHTOBOTO MaTepHasla, Y4aCTKAMH CHJIbHO. OKeJIC3HEHHBIMH. 
B HHX OTMe¥AIOTCA MeCUaHO-FIHHUCTHIe TaIbKH, pasMepom 1—2 cm. Mukpocxo- 
muyeckoe uccieqoBaHve TyPoreHHbIX Mopoy, mpoBeyzenHoe M. JI. Kumuruyon, 
MlOKa3bIBaeT, 4TO OHH COCTOAT U3 YIVIOBaTbIX, pa3MepoM JO 2 MM ¥ Ooulee, O6JIOM- 
KOB JBYX THIIOB; 3@JICHOBATHIX, ILy3bIpUaTbIX arperaTOB Cc YelIyHKaMH XJIOpHTa 
WM CTe€KJOBaTbIX OOJIOMKOB C MeJIb4YaHIUMMH, MYOJIbuaTbIMM KPHCTaJJHKaMu 
NOJI€BbIX IIMAaTOB. 

KH HOBCKHH FOpuU3SOHT CAOKEH OMHOOOPasHOH TOMMeH aprus- 
JIMTOB 3€JICHOBaTO-CepbIX H TeEMHO-CepbIX, C IIpOCJIOAMH TJIMHHMCTOrO M3BeCTHA- 
Ka, C OasabHOM NecuaHo-asleBpoumMToBon naiKkon. U3 dayHbl 34ecb onpeseseHbt: 
Megaphyllum aff. paschiense Soshk., Schizophoria cf. uchtensis Ljasch., Sch. 
aff. kremsi Ljasch., Cyrtospirifer ex gr. murchisonianus Vern. u cnoppi II u 
III noxkomniexcos XIV KomnuiexcaC. H. Haymopoit. B cpozosoh uactu Tarap- 
ckoro BbicTyma (byHaMeHTa TOPH38OHT HaJleraeT HeMOcpeACTBeEHHO Ha MOpOsbl 
KpHcTawiuueckoro dyHqamMenta (MasmMbpK, mpodusbHble cKBaxKuHbI NeNe 2, 3, 
6), B paspesax MpodHJbHbIX CKBaxKHH NeNe 9 u 10 — Ha OulicKue nopogn, Ha 
ocTalIbHOH TeppHTopHH KuposcKol o6lacTH — Ha pasHUnbIe WayKH NawiHit- 
CKOFO TOPHSOHTA wo el ie we cole eles (at as tele OU OC Ts p= Aca dernie 

CapraeBckK Hii TOpu3OHT cOKeH H3BECTHAKAaMH TeMHO- H 
3€JIeHOBATO-CepbIMH, MeprevIAMH WM apruvimMTaMM, c dayHoli Chonetes menneri 
Liasch., Striatoproductus aff. sericeus (Buch.), Ladogia meyendorfi Vern., 
Hypothyridina calva Mark., Lamellispirifer cf. novosibiricus (Toll), Ptero- 
caenia fregilis Hall var. orbiculata Clark., Rectella? elegans Pol.— u cnopamu 
XIII Komnnexca C. H. Haymosoit . . « «Momuoctb 10—166 m. 

JLOoMaHUMKOBHL H LTOPH3OHNT CAOKeH H3BECTHAKAMHM 3e/CHOBATO- 
MH TEMHO-C€pbIMH, B pa3JIM4HOM CTeNeHH OHTYMHHO3HBIMH, MepresIAMM HW CJlaHIaMu 
OutyMMHOsHbIMH, M3 dbayHbt syecb onpenenenst: Liorhynchus megistanus (Le 
Hon), L. ex. gr. quardicostatus (Van.), L. cf. rudkini Ljasch. Cyrtospirifer 
schelonicus Nal., Styliolina domanicense G. Ljasch. 


. « » Mouyoctbh 20—69. m. 


* » » ° 
Haseranne NalwlHHCKHX OOpasoBaHHit Ha Pa3HYHbIe TOPH3OHTH AKHBETCKMX H siicpenb- 
CKUX OTIOKEHHH OTMedaeT M. ©. Oununnosa (9) B paspesax CeBepHoro CKNOHa ToKMoBCKoro 
BbICTyMa (CyHLipp, Mapnocag). 
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MeuHALMCKHMH TOPH3OHT CcaOxKeH usBeCTHAKAMM CepbIMH, TeMHO- 
BIMH, PexKe 3eJICHOBATO-TEMHO-CepbIMH, H€PpaBHOMePHO [IMHHCTBIMH, JOJIOMH- 
ACTBIMH, a TAKKE MepreJAMH MW aprumutamu. M3 dayHbi B HeM BCTpeyeHbI 
itropheodonta latissima Quenst., Chonetes ex gr. semilukianus Ljasch., Cho- 
letipustula petini Nal., Productella ex gr. subaculeata Murch., Striatoprodu- 
tus sericeus (Buch.), Liorhynchus ex gr. megistanus (Le Hon), Hypothyri- 
lina cf. cuboides (Sow.), Cyrtospirifer cf. conoideus Roem., Gypidula ex gr. 
aleata Pe Netpereroe9 & Lite) hie Ronenmos 4- on cee MMOUBOCTD..0—128 am 
BopownexcKut FTOPU3OHT COKeH H3BeCTHAKaMH, JOJOMUTA- 
(M, Me€presMM M aprvJWIMTaMH TeMHO- HM KOPHUHEeBATO-CepbIMH, pexe cepbIMH 

SeJICHOBATbIM M MKeJITOBATHIM OTTeHKaMH. M3 dayul onpenenennt: Schliiteria 
ascicularis Soshk., Streptorhynchus devonicus Orb., Cryptonella cf. uchten- 
is Ljasch., Atrypa ex gr. tuboecostata Paeck., Theodossia tanaica Nal., Se- 
tilukiella zaspelovae Eg., Knoxiella menneri Eg.— u BsoponexcKnii KommeKc 
CS ree OY bong & . MouyHoctb 0O—122 m. 
Ss EBTAHOBCKO-NHBEHCKHH TOPU3OHT cnoKeH ONOMHTA- 
M, H3BECTHAKAMH M aprHJIIMTaMH CepbIMH, TeEMHO- HK KOPHYHEBATO-CepLIMH, C 

WeNeHHAMU THuIICa H aHrHyputa no TpetluHaM Mu MycTroTam. OraoxKenua ro- 
MSOHTA UpesBblyaHHO OeqHbI (PayHOH. Syecb BcTpeyeHbI ub Theodossia cf. 
lanensis Nal., Th. ex gr. livnensis Nal., Amphypora sp., Aulopora sp., 
wnodosaria evlanensis Lip... . a Momnoctb 0—84 mo. 
MaMeCHCKUH AP ye COKeH JOOMUTAMH CepLIMH, TeMHO- HM KOpHuHe- 
@TO-CepbIMM, MHOra KaBePHOSHBIMM, C BKJIOUCHHAMM THICa HM aHrMspura. 
MAYHUCTHYeCCKUX HM PaCTHTeJIbHBIX OCTATKOB He OOHapyxKeHO. ..... 
MRM ye ek ew ee we we ee Hw MOMHOCTE: 0O—205: M. 

TlofBoia uTor, MOxKHO OTMeTHTb CJesyioulee: 

1. Hanwuve OaBiMHCKHX OTJOxKeHHH B paspesax KuposcKol o6s. cBuse-- 

QBIbCTBYeT O JIpeBHeEM 3alOx%KeHHH KasancKo-KupoBckol BmaqHHBl. 
_ 2. Jluronoro-ayuaibHbi cocTaB JI@BOHCKHX OTNOKeHHH KupoBckol o6.. 
BCTPeveHHad B HUX (bayHa COMM KAaeT STH Paspesbl C AHAJIOTHUHbIMU paspesaMu 
CHTPaJIbHBIX palionos Pycckor naTdopMbl H yKa3bIBaeT Ha TECHYIO CBA3b 9THX 
STHOHOB B JIeBOHE. DTA CBA3b YCTAHOBMJIACh yxKe B 9MdembcKoe Bpema. [locyer- 
8€ MOSBOJIACT BLICKA3ATb MHEHHE, YTO BOLI 9cesbCKOTO MOPA IPH, o4e- 
HHO, C 3alayla, Yepes MpoO/IHB, pacnOJIOKeHHbIM MExKAy TOKMOBCKHM H Kortestb- 
@4ecKMM BEIcTynamu dyHamenta (1, 1°, 1°). Hanwave xe B KOMIVIeKcax OcTpa- 
DA, OHHCKO-KaJIbILeOIOBbIX (OPM CBHeTeMbCTByeT H O cBA3H KasancKko-Ku- 
DBCKOFO diicbebCKOrO GacceiiHa C BOCTOUHBIMH palioHamu Bovro-YpambeKot 06- 
ACTH, KOTOPad OCYIIeCTBIAIAaCb, BHHMO, Yepes ApeBHIOIO BepxHekaMcky10 
Tayuny. 

3. Ha rpanuue JeBoHa HU KapOoHa Npovsoulel PerMOHabHbIM MOAbeM O6- 
MpHOM TeppHTOpHN, pacnosoRKeHHOH CceBepHee H CeBepo-salasHee paccMaTpH- 
aemou oOsactu (?, ®, °, 1°). BocxoqAlluMH JBHKeCHHAMM Obluia OXBayeHa H Tep- 
atopua KupopcKoit 061., ocoOeHHO ee CeBepHasd UaCTb, YTO MIpHBeO K ry6o- 
OMY PasMbIBy HaKOMMeHHDIX OcatKoB. B pe3ybTaTe mocaezHero Ha CplppaAH- 
{OH NvomaqM wHXBHHCKHe, a HHOTAa WH ACHOMOAHCKMe (ckBaKuHAa N2 17) 
OpOAb! saieraioT Ha OOpasoBaHuaAx JOMaHHKa. Eule Ooslee 3HaYUTeJIbHbIM ie- 
‘PbIB OTMedaeTCA B patioHe KaxxuMCKOH ONOpHOM CKBaKUHBI, rye Hemocpes- 
‘BEHHO Ha KbIHOBCKHe OTJIOMKEHHA JOMKATCA MOPOAbl KaliMpCKOrO TOPH3OHTA. 

Kacascb Bompoca mepcnekTuB Heptenocuoctu KuposcKon 06a. celyer oT- 
TUTb, UTO 3eCb CeLyeT OMKULATb OTKPbITHA HOBBIX JEBOHCKHX MeCTOPOKJeHHH, 
5 STOM TOBOpAT, B YacTHOCTH, Take (bakTbl, KaK Onus0cTb KuposcKol oO. 
‘Tumauo-ITesopcxoii Hedbrera30HOCHOHM MpOBMHILMN; HaM4ve B paspesax eBOHA 
POMHEIX TOJIUL MecuaHO-asIeEBPHTOBbIX MOPO-KOJJICKTOPOB, KOTOPBIe lepeKpbI- 
HOTCA He MeHee MOMIHOM KbIHOBCKOM TIMHHCTOH mauKol. Sto co3sflaer Oularo- 
MATHBIC YCNOBHA Id OOpasoBaHHA M COXpaHeHHA sateen HepTH H Tasa B 
PPHTeHHEIX oTMOmKeHUAX JeBoHa. HM, HakoHell,— OTMe4aeMbIe B TeppHreHHOH 
Jie JeBoHa HeEdTera3s0mpoABJIeHHA, H3 KOTOPHIX, B MepBy!O O4epesb, clelyeT 
MeTHTb HaJIHuHe B MaltHiCKHX OTJOKeHHAX roproyero ra3a B Luxopo-Uene- 
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Ko cKBaxuHe Ne 1 mu He*reHOCHEIX ajeBpOJIHTOB B CbIPbAHCKUX CKBaKHHA 1 
p Boxxrasax. OnpoOopanve namulickoro HedpTeHocHoro MvlacTa B CrIpbaAHCK| 
expaxkune Ne 6 nao HeOONbUON MpuTOK JerKol HepTH. | 
Bce npHBefenHble aHHbIe BbIABHTaloT B HaCTOAIMLee BPpeMA Kuposckyio 06 
B pa3spAN PeaJbHO MepCMeKTHBHBIX SeMeNb, Te MOAKHO OKUAATh OTKPHITHA F 
BbIX HePTAHEIX MeCTOPOKMeHHH B TeppHIeHHbIX OTJIOKCHHAX ACBOHA. 
Han6onee cepbe3Horo BHHMA@HHA B 9TOM OTHOUICHHH 3aCyKUBAIOT TEPP 
‘Top CeBepHoli yactH Kasancko-Kuposckol BiaqHHbl H CeBepO-SamaqHoro CK 


ua TatTapckoro cBoja. 


lleHTpaibHad Hay4HO-HccueqoBaTebCKad NabopaTopHA Tlocrynuso 
Tpecta «TaTHepreraspa3BeyK a» 23 11964 


IMTMPOBAHHASA JIMTEPATYPA 


p HH a, COopu. Tepcnekrusel HetprerasoHOCHOCTH H HanpaBuleHHA TeoOropaspeouHEX pa 
B CeBepO-BOCTOUNLIX palioHax Ypato-BoswxKcKol HepTenocuol o6acTH, M:91958:0:4 PA 
 apos, Teon. nepru u rasa, Ne 10 (1959). © E. H. JiapHouosa, TAH, 109, Ns 
(1956). ®E.M. JiwtrKkesuu, MU. Weficuk, Tp. BcecowsH. HayyuHO-HCcH. Peo! 
pass. HHCcT., B. 101 (1957). 7 A.C. Hopuxkosa, Has. AH CCCP, cep. reon., Ne 10 (195 
8 J], ®, Conoxuwos, Mss. Kas. dua. AH CCCP, cep. reon., Ne 7 (1959). heey 
popos, M. ® @®uannnosBa u Ap., Tp. Bcecow3H. HaydHO-HCCa. TreO/.-pasB. HHC! 
p. 101 (1957). 2° B.H. Tuxuit, Tp. BcecoiosH. Hay4HO-HCCu. TeOu.-pasB. HHCT., B. 
41957). 8 C. HW. Ilesnos, JAH, 122, Ne3 (1958). 1 C.C. Sanepu,CH. Wel 
uoB, E. E. Hpauos, Tp. Beecowsn. Hay4HO-HccJl. reon.-pa3B. HepT. HHCT., B. 19 (195) 


1200 
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1961. Tom 139, Ne 5 


FEOJOTH A 


A. Jl. WETJIOB un M. HW. PO3HHOB 


» O CBA3H ®JIKOOPHTOBbIX MECTOPO)KAEHHH 
~  SATIAQHOFO 3ABAHKAJIbBA C MHTPY3HBHbIMH TOPOJAMH 


Be (IT pedcmaeaeno axademuxom JI. H. Mep6axoseim 15 II 1961 ) 
~ B 3anannom 3a6atixanpe INMPOKO PaciIpocTpaHeHE! (bOOpHTOBLIe Mecto- 
POKlenuA, pacnonoxenupie rnaBHEM o0pa3oM B Mipeseax KaseqoHcKoli cKnal- 

WaTOH 3O0HBI, re OHH MpHypoueHbi K KPYNHbIM pa3JIOMaM, OKalMJIAIOULMM Me30- 
‘B0lcKMe HanoxKeHHbIe Menpeccuu. Tlocnequne BbInomHeHbI yraeHOcHbIMU oTNO- 
KEHUWAMM Tak Ha3bIBaeMmoli PyCHHOO3eEPCKOH CBuTbI. Bospact CBHTbI: BepxXHAA 
opa + HWKHU Men; B HeEKOTOpLIx Zempeccuax B cocTaBe CBUTbI yCTaHaBJIMBa- 
‘OTCA TeppureHHble O6pasoBHuA cpeqHen toppt ('). 

HenocpejctBenHoe 3aeranne KBapl-PJIOOPHTOBLIX KMJI CpeqH KOHTIOMe- 
‘PaToB M MecdaHHKOB HMKHerO Mesa, OXapaKTePU3OBaHHBIX (bopow u cbayHoli, 

MO3BOIAeCT C YBEPeCHHOCTbIO TOBOPATbh O MO3AHeEMe30301iCKOM BO3pacTe MecTO- 
POkKAeHuH NaBuKoBoro uInata (MecTopoxjenua IZapanmaticxoe, Hsonruy- 
ickoe, Mamxuuckoe u mp.). Kpome Toro, B panoue c. Hopo-Hukowckoe, B Jo- 
wiMHe p. XWJIOK, HaMH BBIABJIEHDI KBapl-PJMOOPUTOBbIe KUJIbI Cpe aHesuto- 
Oa3anbToB, Hecormacno mepeKppIBalouLUx KOHTIOMepaTbl HW MecyaHuKU rycuHo- 
sepcKoH CBUTEI. Ito nosBomeT mpednouarath BepXHEMeJIOBON HIM ake Tpe- 
THYHBIH BOSpacT dmoopHTOBLIX MecTopoxJeHuit Sanaguoro 3a6alikanpa. 

_ Mectopoxkienua niaBukoBoro wmata Mpe€ACTAaBJeHbI KBapl-cbJOOpUTOBLIMH 
OOpasoBaHuaAMU 3nuTepManbHoro Tuna. Jina Hux XapaKkTepeH MpocToH MMuHe- 
Pa/IbHBIM CocTaB pyA, B KOTOPLIX KBapIL H (OOPHT ABJAIOTCA raBHbIMH MHHe- 
Ppaamu. Bpexunespie u KoKapsoBple TEKCTYPbl OU€Hb WIMPOKO pacnpoctpaneHbi 
B MECTOPO*KeCHHAX, a B KUMbHOM KBapule 4acTO HabwOLalOTCA PeMKTHI KOUIJIO- 
MopHoro crpoenus. OxouopyaHble H3MeHeHHA BbIPaxKeHbI OOBIMHO B KaOJIHHH- 
SalMM M OKBaplleBaHuM BMelaiomux mopox. M3syyenne munepasbHoro cocta- 
Ba M€CTOPOKACHMM, CTPYKTYPHBIX HM TEKCTYPHbIX OcOGeHHOCTEelj pyd, a Takxe 
DKOJIOPYHHbIX H3MCHeEHHH yKa3bIBaeT Ha OOpa3z0BaHue MeCTOPOXKAeHHH MaBHKO- 
80ro UimaTa H3 HA3KOTeMMepaTypHbIX, MO-BHMMOMY KHCJIbIX, PH pOTepMavIbHbIX 
QaCTBOPOB B YCJIOBHAX MaJIbIX PIyOHH. 

_ lo mocnequero Bpemenu cBa3b TaKHX MeCCTOPOKReCHHH C HHTPy3HBHbIMH Mo- 
JOMaMM He OblIa JoKa3aHa; Oosee TOrO, elle COBCeM HeaBHO OLH 13 aBTOPOB 
TaTbH CUMTA, YTO (IOOPHTOBbIe MeCTOpOmKAeHHA SanasHoro B3ab6alikanna 
HE ACCOMUMUPytOT C MarMaTHYeCKHMH OOpasoBaHHamMH (*). B oTmMuue oT 9TOIi TOU- 
kM speuua, H. A. Onopexcos (?) Bblcka3an coo6paxkeHua 0 BO3MO%KHOL CBa3H 
HHTCPMAJIBHBIX MECTOPOKNCHHH (JUOOPUTa C MOCMeHH2KHEMeJOBLIMH MHTpy- 
sHAMH™. 

TlocnenwmxHeMenoBoli WHTpy3HBHbI KOMMaeKc NpewcTaBleH B SanaqHom 
BaGalikanbe eECTeCTBCHHbIM PAOM CyOWeENOYUHbIX OCHOBHBIX Nopoy: AHM6yp- 
‘ATaMM, KPHHaHHTaMH, TeWIeHHTaMH, SCCEKCHTOBbIMH JOJeEpHTaMH, MOHILOHNTa- 
fH, MMPOKCEHOBLIMA CHCHHTaMH, JMOpHT-MoppuputamMu, cHeHUTO-AMOpuTaMH, 


——— 
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| * Bnepsple paku menouHEIX NOpok, NOKpbIBaIONIMe Meso30lICKHe oTNOKeHNA rychHo- 
B€PCKOH CBHTHI, Obi BhIABeHLI B 1933 r. I]. E. Jlynenxospmm u K. A. [Lanaespim (°). 
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HaTPHeBbIMA MMKPOCHeHHTaMH HM CHeHUT-NopdupaMu. OTH MOpOMb Clara‘oT He+ 
6OIbLUIMe JAKKOJIMTbI, TaCTOBble Tesla HW MaHKH. | 

Visyuenue cpu10opHTOBbIX MeCTOpO*KLeHHH Sanaquoro SabalikalbaA NoKasay 
jlO, YTO OHH BO MHOFHX CJLy4aAX TeECHO aCCOMMMPYIOT B MpOCTpaHcTbe C avkaMyy 
AMOpuT-NOpUpHTOB, CHEHUTO-AHOPHTOB HM MHKPOCHEHHTOB. Takaa CBA3b (pJl100- 
PHTOBOTO OpyACHEHHA C JaliKOBbIMH OOpa3sOBaHHAMH OTYETJIMBO YCTaHaBJMBacTy 
Ca Ha HEKOTOpPbIX MeCTOPOxKeHUAX, Pe KBapU-PJIOOPHTOBbIe AKHIBI OK awn 
3yloTCA B JIexKaueM OoKy WaeK. | 

Han6onee 61M3KMMH TO BpeMeHH OpMHpOBaHMA K CIOOPHTOBbIM MECTO+ 
pORMCHHAM ABIAIOTCA BaHKU HATPHEBbIX MHKPOCHCHHTOB, H3BECTHBI€ Ha Tu 
ToBCKOM, Xypaiickom, Opaukosckom, BypyH-YubCKoM M Apyrux MecTOpowK Te; 
HUAX. OTH MOposb B ycTbe nagH Xypait, 1ox*KHEe OMHOMMEHHOTO MECTOPOKMeHUA, 
IpOpbIBaloT KOHTVIOMepaTbI MH TMecdaHHKu ryCHHoosepcKolt cBUTEI (J2 + Cri) 
CpeQHAA MOULHOCTh aeK 3—5 M, OTJebHbIe Jaiku JocTHraoT MouHOCTH 10 M 
MW TIpOCJIex%KUBAaIOTCA MO MpOCTHpaHUlO Ha HECKOJIbKO COT MCTPOB. : 

MukpocneHHTbI MpecTaBJIAlOT COOOK MeJIKO-CpeJHe3epHUCTyIO MOpoOdy po3so 
BaTO-CepOro IBeTa, HMEIOLLYIO CBOeCOOpasHoe «MOpHCTOe» CTPOeHHe, OOYCIOBIEH- 
HOe HaJIMYHeM M@IKHX MHapOJIOBbIX TrycTOTOK. MukpOCcHeHHTbI XapakTepH3ylOTy 
Ca MIpH3MaTHueCKH-, [aHHJMOMOp(HO-, THMMAMOMOPPHOSepHHCTBIMH CTPYyKTY- 
pamu. Ilopoga coctouT u3 aib6ura Ne 2—7 (40—60%), Mukponeptuta (20— 
30%), OvoTuta (5—10%), pyaHoro MuHepana (3—7%), anaTuta (1—2%)j 
KBapua (0O—2%), ccbena, xoputa, stMgoTa, KapGouaT, cepuuuta (70 4%). Co- 
cTaB jlaeK HeMocTOAHeH HM BapbupyeT mo MouIHOcTH. IIpHKOHTaKTOBbIe YacTY 
OOorallleHb! OMOTHTOM, pyAHbIM MHHepasOM, anaTHTOM HM abOuToM (70—75%)4 
B WeHTpasbHbIX YaCTAX aeK YBeMYHBaeTCA CoMepxaHne MukponepTuta (40— 
60%) 3a cueT niarHoKia3a. Kpome Toro, WeHTpaJIbHbIe y4aCTKH JaeK CJIO*KEHBI 
Goulee KPYMHOSepHUCTOM Nopopoli, cTpyKTypa KOTOpol onpeyemseTcA OTHOCH: 
T@JIbHO [MOBBILICHHbIM HJHOMOp*H3MOM TeMHOWBETHbIX MMHEpaJoB. 7 

Han6olee XapakTepHOH OCOGeHHOCTbIO MHKPOCHEHHTOB ABJIAIOTCA B3aHMO- 
OTHOWICHHA MOJBbIX LMTATOB, COCTABAAIONIMX OCHOBHY!0 YacTb noposp. Ilone; 
BbIe IWMaTbl OOpa3sylOT Mpu3sMaTMyecKue 3epHa, BHYTPeHHHe 4aCTH KOTOPBIX 
CJIOXKEHbI aJIbOUTOM, a NepucdbepHxa — MHKpOMepTHTOM, MpvueM rpaHulla Mex 
30HAMU pa3HOro COCTaBa OGBIYHO Ip AMOJIMHeHHad MW JOBObHO YeTKaA. B NpHKOH 
TAKTOBbIX 4YaCTAX aeK KOMMYECTBO KaJIHEBOrO NOMEBOFO WiMaTa, MpeACcTaBJeHHOrG 
TIPOMEXKYTOUHOH CTPyKTYPHOH pa3HOBHAHOCTbIO MexKLy OPTOKMa30M HW MHKpo- 
KJIMHOM, BO3pacTaeT B M€pTHTOBbIX 30HaX K KpasM 3epeH. IlocmeqHHe COKeHD! 
MUKPOINe€pTHTOM, B KOTOPOM aJIbOHT HM KaJIHeBbIM NOJeBOH WNaT HaXxOfATCs 
IIpHMepHO B «9BTCKTHYCCKOM» COOTHOWMeEHHH (AbeyKF spay). i 

B WeHTpasIbHbIX y¥acTKaxX JaeK aJIbONT HEpeAKO CaraeT TOMbKO HeOOVIbIIOE 
AJIpO, a OCHOBHAA YaCTb 3epeH MpeAcTaBeHa MAKponepTHTOM. B TakuXx cly4aAx 
cpa3y 3a IlWlarHOKa30BbIM AJIpoM cyleqyeT COOCTBEHHO NepTHTOBAaA 30Ha C Mpe- 
oO2qaHveM KaJIMeBoro MOeBOrO WinaTa Haj| HATPHeBbIM, H. MexKAY AAPOM ¥ 
Me€PpTHTOBOH 3OHOH HaGmOqaloTCA peaKIMOHHbIe B3avMOOTHOWeHHA. K KpasN 
3epeH OTMeuaeTCA yYBeMYeHHE KOIMYeECTBA HATPpHeEBOrO KOMNOHEHTA, WH COCTAE 
MUKPONepTHTOBON 3OHBI OMATb CTaHOBHTCH «3BTCKTHYeCKHM». SHAYHTEJIbHC 
pexKe ICHTPaJIbHbIe YaCTH HEKOTOPbIX KCEHOMOPCPHBIX 3ePeH CJIOMKEHLI KaJIHe- 
BbIM MOJE€BbIM IWTaTOM — IlepTHTOM, a B MX Hapy2XKHbIX yyacTKaX YyBeJIMU- 
BaeTCH COMepKaHve albONTA BO TaKOrO Ke «9BTEKTHYECKOFO» COOTHOMIEHHA MO- 
JI@BbIX IIMAaTOB. 

XuMMYeCKHH CocTaB (B MpOleHTax) MHKPOCHeHHTOB XapaKTepH3yeTCA aHa: 
aM30M oOpasita Ne 98 u3 BHyTpeHHeli yacTH Jaiku MomHOCTHIO 5 M, MpopbiBalo 
ile KOHTJIOMepaTbl ryCHHOOSepCKOl CBUTbI (ycTbe Nagu Xypak): SiO2 52,84 
TiOz 1,30; AlzOs 18,55; FezO3s 4,64; FeO 3,30; MnO 0,08; MgO 2,29; CaC 
4,00: SrO 0,10; BaO 0,22; NazO 5,28; K2O0 4,48; P.O; 0,48; F 0,10; HzO 0,18: 
1.1.1. 2,56 (ananu3 BpinowtHen  E. IT. Msanosoi). 

Ceoeodpasxoit OCOOeHHOCTHIO aeK ABIAeTCA HANMYMe B HUX MOeBOLINATO 
BbIX OOOCOGJICHHH, MMCIOWMX HIM HelpaBHbHy10, OM3KyIO K OKpyrsoi, HI 
NPOKAIKOBHAHY!O (popMy. Takue O60co6eHHA COCTOAT B OCHOBHOM H3 MHKPO 
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TlepexoJ0B MexKAY MHKPOCHeHUTOM H MoOmeBOUIMATOBbIMH oOoco6.1eHHAMH; To- 
powa Ha OTsenbHEIX y4acTKax mMocTeneHHO OGoramaeTcs MHKpOnepTuTomM. 

) BaxkHo oTmeTuTb, 4TO HMeHHO K NMOWeBONINATOBBIM oGocoOleHHAM B MHKpo- 
CMeEHHTAX TIPHypoueHbi 3epHa cbuoeTOBOrO (bucoputa, KoTOpble pacnomararoTcs 
es C PYAHBIM MHHEpaJiOM, XJIOPHTOM M SIMOTOM B MHTepcTHUMAX Mex Ly 
KPpUCTasaMu MoseBoro wmMaTa. 

'  Takwe noneBoumnatoBbie o6ocobmeHun c (PJOOPUTOM, M1O-BHXMMOMy, ABMIAIOT- 
Cf CHHTeHETHUHbIMU OOpas0BaHHAMH U MpekcTaBAAIOT CObOTi MpOMyKTbI KpucTas- 
m3 aun OcTaTOMHOTO paciaBa, COCTaB KOTOporo XapakTepH30BascA onpene- 
WIEHHbIM COOTHOIMMeHHEM KasIMeBOrO HM HaTPHeBOrO KOMMOHEHTOB. 

i Ha Apyrom, TutoscKom, mecTopoxfenun jaliku MHKPOCHEHHTA COMpOBOx- 
HarOTCA KBapU-PsOOPUTOBLIMH XKHJIaMU, KOTOPbIe NOKANH3YIOTCA B HX JIexKauem 

Ky. KBapu-1roopuToBbie mpoxMIKH B page clysaes rycTOH CeTbIO NepeceKaioT 

Haiku. B To xe BpeMsa Ha 9TOM MecTOpOXKeHHM yAasOcb HabmlOLaTB HHTepecHble 
ABJICHMA MOCTeMeHHOrO Mepexoqa MHKPOCHeHUTA B MOIeBOIIMATOBbIe H KBapII- 
HOJIEBOLNINATOBbIC IIpOXKHJIKH C *KOOpHToM. OT AalikH CHeHHTAa OTXORAT HeOO/b- 
ive amodusbi MoujHocTI0 B 1—2 cm. JHJOKOHTaKTOBAaA 30Ha Laliku mpeacTaBuie- 
Ha IWIOTHOH 3eeHOBAaTO-cepoli TOHKO3epHUcTO Moposoii. Anou3tt B Hemocpes- 
STBEHHOM ONM30CTH OT aliKu C/O*KeHbI TaKOli «Ke 3eJICHOBATO-CepoH nopogon, 
KOTOpad Ha paccToanue 5—7 cm oT KOHTaKTAa AaliKH MepexOMUT B MeJIKO3epHH- 
*Ty!0 WeHKOKpaToByto noposy, COCTOAINyIO H3 TaOMTYATLIX H IpH3MaTH4ecKUX 
sepeH MOJIEBEIX WMAaTOB, B IpOMexKYyTKaX MexKLY KOTOPbIMU pacnosaraiotca KBapLL 
f @mooput. Llentpanbubie yacTH NoOseBOUINATOBEIX 3epeH C/IOKeHHI aJIbOHTOM, 
' Kpaesble — KaJIMeBbIM MOJICBLIM WIMaTOM, MPOM@XKYTOYHBIM Mexy OpTOKsa- 
(OM H MHKPOKJIMHOM, HO C 3aHHKeHHbIM yIJIOM OMTHYeCKHX Oce (—2V = 55— 
i). 
' MourHoctb nonesoumatoBbix OKOHYaHHH TaKUX anodu3 nocTeneHHoO yMeHb- 
4aeTCA, MPMYeM C YMCHbIIICHHEM MOLHOCTH B HUX BOSpacTaeT cofepxKaHue KBap= 
(a 4 d@mooputa. Unorga B Tako NoneBoUIMaTOBOA Nopose OTUeTMBO HaGbuI0- 
@IOTCH HEOOVIbIIMe MYCTOTKH, BbIMOMHeHHbIe APy3OBUAHbIM KBapriem, a TaKxKe 
MOJIETOBLIM HM CBETJIO-CepbIM (OOpHTOM. 

HenocpeyctBenubii nepexo MUKpOCHeHUTAa B KBAapIl-MOmeBOUINAaTOBLIi lIpo- 
MMIOK XOPOlIO 3amMeTeH. PosoBad MeJIKO3ePpHHCTaA MO/eBOLINAaTOBaA nopoga 
OABMAeTCA CHaYaa Ha MepHepuu anousbl, OKaHMAA MMKPOCHeHHT LeHT- 
@bHOH YacTH amodusbl. SaTem, no Mepe yaseHuaA OT Aaliku, wupHHa me- 
WcbepuyecKUX MoNeBOLIMAaTOBLIX 30HOK MOCTeMeHHO yYBeIHUMBaeTCA HW, HaKO- 
BI, OHM CIMBaloTca, OOpasya ueTKOe MOmeBOWINaTOBOe OKOHYaHHe. Mnorga oT 
‘opus MUKpocueHUTOB OTXOLAT, B CBOIO ouvepeb, MAJIOMOLIHbIC OTBeETBJIEHHA, 
DTOpbie TakxKe MepeXOAAT B KBAPII-MO/EBOWIMATOBbIe MpOXKHIKH Cc (bvOOpH- 
0M; TaKHe MOJeBOWIMATOBLIe OKOHYAHHA ABJIAIOTCA AudxpepeHuMpoBaHHBIMA: 
DMKOHTAKTOBBIC HX YaCTH CJIOXKEHHI MOJIEBLIM WIMATOM, a WleHTPaJIbHbie — KBap- 
2M C peAKUMM 3epHaMH (broopHTa. 

IIpucytersue d.rooputa B falikax HaTPWeBbIX MHKPOCHeHHTOB, B O60CcoO- 
[€HHAX NOMeEBOTO WNaTa HM B KBAPI-NOJIEBOLWINATOBbIX OKOHYAHUAX TOHKHX 
Tous, a TAaKKe YaCTAA MPHYpOveHHOCTh KBapIil-CPAIOOPHTOBLIX 2M K Jaiikam 
€A3bIBaIOT Ha TeCHYIO CBA3b MOCJICHHKHEMEJIOBHIX CYOULeOUHEIX MOpos c 
MOOPHTOBOH MMHepamu3anen. 

@JNOOpHT, BCTpeyarolHiicA B MOMeBOUINATOBEIX OG6ocobMeHHAX HM anobu3ax 
lek, TeHeTHYeCKH CBA3aH C MHKpOCHeHHTaMH. Torga Kak Cammy (bOOpHTOBpIEe 
‘CTOPOMMCHUA, TECHO aCCOIMMHMpPyrolline C MaikaMH CyOULleNOUHbIX NOpoy Bo 
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BpeMeHH H B MIpocTpaHcTBe, HMCIOT, 10-BHAMMOMY, C MOCJeqHHMH TOJIbKO Napa 
reHeTuyecKHe B3aMMOOTHOLECHHA. Ha mapareneTwueckH xXapakTep CBA3 
yKa3bIBaioT, B 4acTHOCTH, CTpyKTYPHbIe OCOOCHHOCTH JOKaIM3allMu Maek cy6 
jIeOUHLIX MOPOM HW KBapll-CPJUOOPUTOBEIX WKH B Mpefeax OJHUX WM TeX 2*Ke pads 
PbIBHbIX Hap yWeHHi. 

IlpuMeuaTeibHO, 4TO B jlaiikax CyOIleIOUHEIX MOpOA, C KOTOPbIMM accolM 
MpyloT MecTOpo*KLeHuA (POOPHTA, CNEK1PaJIbHBIMH aHaJIM3aMM yCTaHAaB/IMBAloT 
ea TuTaH (3—0,3%), KOOaMbT (0,01—0,C01%), HHKeJIb (0,01—0,001%), xpo 
(0,03—0,01%) u pananul (0,01—0,001%). StH smemMeHTbI, KaK M3BeCTHO, Xa 
PaKTepHH! JJ OCHOBHBIX MOPOM, H HX IIpHCYTCTBHe BO (PJIOOPUTOHOCHBIX aH 
Kax CYyOULENOYHBIX CHEHHTOB NOATBEpK1aeT TIPHHALNEXKHOCTh MOCJELHAX | 
ClO*KHOMY KOMIIJI€KCY MOCJICHHKHEMEJIOBBIX CyOULeIOUHbIX OCHOBHBIX HHTPySHit 

Kak npaBHs0, MOCJICHW?KHEMeJOBbIe HHTPy3HBHBIC o6pa3s0BaHHa MU MecTOpO 
KICHUA MWIaBUKOBOFO WinaTa NpHypoveHbl K 30HAM KPYMHBIX MOJIPOMKUBYULM 
pa3yIOMOB, BO MHOFUX CJy4aAX PacOJIOKeHHBIM Ha COUJIEHEHHH Me3030HCKU 
jenpeccul c OOKOBbIMH NOAHATHAMH jokemOpniickux nopog. Takve pa3JioMbl 
O“eBHAHO, OblIH OYeHb TyGOKHMH MU AOcTHraM CHMATHUeCKOTO COA SemH} 


Beeco3Hbiii HaydHO-MCceqOBaTe/IbCKH Hi Tocrynuso 
reouOrwueCKHH HHCTHTyT 11 II 1961 
$ 
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1T. fT. Maptuucod, JLAH, 105, No 2 (1955). 2? H. A. Onopedu 
gofickne HW KaiiHosolicKue BnaduHpl TIpuGaiikanpa, Vaz. AB CCEP) 1960288 
nae, Tp. Boct -Cu6 reon.-ruapo-reofesH4y. Tpecta, B. 15, 1935. 9 “Awd Iem nem 
Paspeyka H Oxpana Hegp, Ne 7 (1959). 
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Jlornagnmn Arkanemun HayrkK CCCP 
1961. Tom 139, Ne 5 


FHAPOFEOJIOrHA 


a Cc. Bb. BATHH, A. A. KAPIIEB, H. C. OTMAH u B. TI. IWYFPHH 


HEKOTOPbIE HOBbIE JAHHbIE NO FHAPOrEOJIOrHH 
MW TEKTOHMKE EMCKO-BEPE3AHCKOrO FA3OHOCHOrO. 
. PAKOHA 


(ITpedcmaseaeno axademuxom JI. H. Mep6axoseim 4 II 1961) 


_ B cBa3v c npoBemeHvem pa3sBeqouHEIx paOoT Ha HedpTb u Ta3 B Me30301ICKHX 
“OTowKeHHAX Evicko-Bepesanckoro paiiona 3anaguoro IIperkaBka3ba Wemecoo6- 
Pa3HO HCNOMbsOBaTb ruApOreonoruyecku MaTepna, KOTOPHIii NpomMBaer CBeT 
Ha TEKTOHMYeCKOe CTPOeHHe MeJIOBLIX OTIO*KeHHit CxudcKot maatdopmpt. 

__Puaporeonoruyeckve okasaTenbcTBa HaJIM4MA TEKTOHMYECKUX pa3spbIBOB 
B entpanbuom IIpenkapKasbe HegaBHo OblH onyOmuKoBaHm B. H. Kop- 
TeHUITeHHOM (1). 

B Eiicko-bepesanckom palione u3BeCTHbI (Be aHTHKIMHAIbHIe Baloobpa3- 
‘Hble 30HbI OOMleKaBKascKOrO HanpaBeHua: ScencKo-Crapo-MuucKaa u Kanes- 
cKo-Uen6accxaa. Ilepppiii Bam BKmtouaet Acenckoe, Ilep6unosckoe, AnOaurnu- 
‘ckoe, Crapomunckoe u Jlenuurpalickoe aHTHKAMHaJbHbIe MomnATHA. Bropomy 
‘Banly npvHainexat Kanesckoe, Uen6acckoe, KppiioscKoe x Bepesanckoe nogua- 
‘THA. Hanpapsenue sTux TeEKTOHHMYeCKHX JIMHUH CyOUIMpOTHOe C MOBOpOTOM B 
‘BOCTOUHOM YaCTH B 1O%KXHOM HanpaBsennu. CepepHee 3TOM 30HbI OCOOHAKOM pac- 
‘HosowKeno KymescKoe noguatve. Mexiy mepBbiIM HM BTOPbIM Ba/laMH HeCKOWIb- 
KO B cTOpoHe Haxogutca Hopo-Munckoe nogqHATHe CyOMepHAHOHAaIbHOrO Tpo-~ 
(CTHPpaHHA M MPMMbIKalollee K HeMy C 1oro-BocTOKa KpbioBcKoe MOLHATHe. 

Ilo paly WaHHbix, B cbyHaMeuTe B Npefenax paliona HaMeuaiorcsa pa3/10MbI. 
Ilo reodbuswueckuM AaHHEIM (KMIIB) duxcupyercs pasom B naleosolickom (pyH- 
ameuTe c amnuiuTyZon B 400 M.B npesenax KonaHckol CuHKJIMHaJIM; OTMeUaIOTCA 
‘TakKe NONepeuHble pasJioMb! K toro-BocTOKy oT JleHHHrpagcKoro Hu KppbisoBcKoro 
NMOHATHH (*). 

Ilo A. VM. Wapzanosy (*), mourH MepuzHoHambHOe npoctupanue Hoso-Muu- 
CKOrO NOAHATUA OObACHAeTCA pasJIOMOM B byHamente. Mm xe npesnouaraetca 
|Pa3pbIB TO CeBepO-BOCTOYHOMY KPbly H CeBepO-3anaqHoH nepukKIHHanu JleHHH- 
rpalckoro Mo_qHATHA. 

HescHbim 20 CUxX MOp OCTaBasIOCh HaJIH4He PasPbIBOB B Me30-KaHHO3OMCKOM 
(OCamouHOM YexJIe, B YACTHOCTH B Ta3O0HOCHbIX aJIbOCKHX OTMOMeHHAX. Ho, Kak 
ykKa3aHO BbIIe, HAIM4YHe Pa3pbIBOB MOMKET MOATBEPAUTbCA MaHHbIMM ruAporeo- 
MOrHu. XapakTepvcTHKa BOA aslbOckoro spyca Eficxo-bepesancKoro paioua 
iBMepBbIe Oblia onyOuuKoBana H. C. Topnospm (4), 3atem B. C. Korospim (°). 

O6ujai MuHepausalHA BO Ha CpaBHHTeIbHO HeOOJIbIIOH TeppuTOpPHH KO- 
JeOJeTCA B OUCH IMPOKUX Mpesestax, OT 562 mr-9KB Ha KaHeBcKon monmlalu 
fo 2443 mr-3kB — Ha ScencKoi. I]pu 9ToM OTMeyaeTCHA OTCYTCTBHe CBASH MH- 
Hepamu3allun BO c riyOuHOH 3aneraHuA HMKHeAIbOCKOrO FOpH30HTA. 

Hanmenbuime 3HaueHvA MHHeEpamu3saluu OTMeualoTca Ha BbepesancKou MVI0- 
Mayu npv Han6onpuieh rmyOuHe 3aneraHua ropusonta (2650 m), a Ha UenOac- 
exon, JlenuurpagcKoi, Scenckon, Crapo-Muuckol Nollalax MUHepaiusannn 
(BO pe3skO pa3snMuHE (pa3mMuatoTcA B 2—3 pasa), XOTA TyOMHbI 3aieraHHa 
(MpHmMepHo cospnagatoT (2178—2302 m). 
| Ho wa rugpoxumuuyeckoii Kapte (puc. 1) coBepmieHHO OTUeTIIMBO BbIeMAeTCA 
(OHAIbHOe pacnpeseneHve BOL Ha BceH TeppuTopunH EncKo-Bepesancxoro paii- 
(OHA, 2 MMeHHO: foxwkHan KanescKxo-UenOaccko-BbepesaHckaad 30Ha NOAHATHH Xa- 
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pakTepu3yeTcA BOJaMH MMHepaM3alluu OT 562 0 775 MY-9KB; wna OTHO 
cutca KpbiioBcKaa mulollalb. B caefyioulyio 30Hny o6bequHaoTca SicencKaa, 
An6aumuckaa, Hoso-Muncxaa, JlenuurpaycKan nuouLalW — MMHepasv3 aun 
pon 1684—2443 mr-3kB; flasiee K CeBepy — Iep6unosckan, Crapo-Muxckaa 
u Kyllepckaxd mviolayqv, HMelollMe MMHepaslvsallvio BO 1276—1307 mr-3kKB. 
[Ipu 9TOM H3MeHEHHE MUHEp a/1H3 aM NPOUCXOAMT He MOCTeMeHHO, a pe3KO, cKau- 
KOM, OCOOeCHHO pH Mepexoxe OT Kanescko-bepesaHcKOit 30HbI K SCeHCKO- 


Hoso-Likep6nHoscHan 
e CtTapo-MhucKaa 


hdl 
[ie pw ee more ear | 
COCCE CCC areaaimensal || 


EEE EEEEEEEEEE EERE TTT TT] 
ierrreemessstescsectoeeeeaonssin, Hin 
VEO ie Oe ey ae 
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T= 
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Puc. 1. Cxematuyeckas KapTa HcciegqopanHoro paiiona: 1 — ckBaxKXHHO-TOUKH C rM_poreosoru- 
YeCKHMH JaHHbIMH, 2 — ra3oBble 3ae@KH, 3 — TEKTOHHYeECKHE Pa3pbIBbI MO WaHHbIM FHApO- 
reoNOrHH, reoOrHH HW reopH3HKH, 4 — TeEKTOHHYECKHE pa3pbIBbI NO aHHbIM reopusuKH, 5 — 
THIPOXHMHYECKAA 30HA C MAHEPa/HsallHeli BOM HHKHEAbOCKHX OTMOMKeHHH HMKe 900 mr-9KB/a, 
6 — rufpoxumuyeckad 30Ha C MUHepannsanvei BON HHKHeaMbOCKHX OTOMKeHHH BBE 
1650 mr-akp/J1, 7 — ruypoxumMuecKkas 30Ha C MHHepaMsaHeli BOX HM2KHeaIBOCKUX OTIO‘Ke- 

HHH ot 1250—1600 mr-sKB/m s 


JIeHMHTp alcKoit: ecsM B rep Bol 30He MHHepamusatua He JocTuraet u 800 mr-sKB, 
TO B Mpeseyax BTOpOH 30HbI OHA, KaK TpaBusio, mpeBbiuiaeT 2000 mr-9KB; B 
cnexyroureh — Ulep6unopcKo-KyuleBckoii 30He — MHHepasvsallna MafaeT Jo 
1300 mr-9KB. 

CileloBaTeIbHO, TO MHHepaMsallHH BbIeIAIOTCA TPH CYOUIMPOTHBIe 30HBI. 
J[pe 3 Hux panee Obl yKa3anpt B. C. Kotospim (5). 

B conepom coctape Bog Kanescxo-BepesancKoli 30HbI mpeoOmafaer XJIOpuA 
HaTpHA (92—97%3KB.); XMOPUOB IWENOUHO-3eEMeMbHBIX QJIEMCHTOB He Goviee 
1,5%9KB.; rulpoKapOonata HaTpua — 0 14% 9KB. B caenyiomeit 30He — 
Acencko-JlennurpaacKoa — XJIOpH HaTpuA coctTaBneT 82—88%3KB.; CO- 
AcpXanNe XJIOPHLOB BOspactaeT B 4 paza MO CpaBHeHMIO C MIpesbiyuleli 30HOM 
M coctaBsinetT 10—16%. 

B pBogax Tperbeii (camoti ceBepHoii) 30HBI comepmutcs 85—90% 3KB. xJIOpH- 
AOB HaTpua, Ha Crapo-Munckoli nnomaqu 14% KB. ruspoKapOonaTa HaTpuaA, 
Ha IllepOunoscKoh 8,5%>xB. XJIOPHAOB UWLeJIOUHO-3EMEJIbHbIX MeTAJIJIOB. 
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Bee BbIlMeW3nOx%KeHHOe CBHeTeMbCTBYeT 0 TOM, UTO ruyporeosornyeckne 
yenopuax Evficko-Bbepesauckoro paiiona cBa3aHbl C TeKTOHNUeCKUM CTpoeHvem 
-panona. 
‘ Mexay Kanescxo-Bepesancxol u Acencko-JleHuHrpalcKol aHTuKaMHaNb- 
HBIMM 30HaMH HaxopuTca Konanckad CHHKIMHAaIb, BOb KOTOpO!, mo reopu3u- 
“4eCKMM aHHbIM MpocexKuBaeTca, KaK MBI OTMeUaNH BbIMMe, pa3sJIOM B PyHAamen- 
Te. OveBHIHO, TOT Ppa3OM O1paxaetca HB maaTpopMeHHoM yexuie. [lo-Bunu- 
“MOMY, STOT Ppa3sIOM ABJACTCA MPMYHHOK CTOMb PesKOH PasHUIL! MeEKTy BoLaMUu 
“Kanescko-Bepesanckoit u Acencko-JlenuurpagcKolt 308. Ha camo ceBepe O60- 
coOsiaetcA elle ona ruqporeonoruyueckand 30Ha — ep6unoscKo-Crapomun- 
-cKaad. Ha ocuoBaHHu aau3a MOULHOCTeli MENOBBIX HM Ma/IeOMeCHOBBIX OTMOMKeHHH H 
“TOCTPOCHHA MaeOTEKTOHMYeCKAX KapT MpelnoaraetcA pa3s0M Ha KpyToM ce- 
“BepO-BOCTOYHOM Kpbise JleHMHTpancKoro MOAHATHA; OH NOATBepKaeTcA ureo- 
pusuueckumy JanHbmy (*). Ilo ruqpoxumuyeckuM JaHHbIM MOXKHO Mpelnonarats, 
“STO pasIOM MpOLoMKaeTcA H Nabe Ha 3anan, oTpesaa [lepOunoBcKoe u Crapo- 
“Mvrckoe MosHATHA OT BCceli OCcTabHOH TeppuTopun. Mnaue TPYHHO OObACHUTb 
“Takyto OOuIbIIyIO Pa3HHWy B MMHepanMsaluN BO 3THXx mByx 30H (1300 u 
2000 mr-3KB). 
Ki ‘Takum 06pa30m, Ha OCHOBe ycTaHOBMeHHA UpesBEIuAaiHO peskO BEIPaKeHHO! 
“THIPOXMMHYeCKOH 3OHANbHOCTH HMKHeaMbOCKHX OTMOKeHU Eficko-Bepe3au- 
CKOTO paliona, OTBEUAIOINeH PacnOO*KeHUIO OCHOBHBIX TeCKTOHM4eCKUX 3/1eMeH- 
TOB, MOXKHO FOBOPHTb O CYUIeCTBOBAHMH KPYMHBIX MPOMOMbHbIX Pa3PbIBOB B 
“HIDKHEMCJOBON TOU, MPOTATMBAaIOMHXCA MapaebHO Balam B yKa3aHHOli 
3oHe (pa3pbIBLI- MpeqnouarawTca TakxKe MO reopusuyecKHM HM HeKOTOPbIM Apy- 
‘THM JaHHbIM). 
_ Pe3ko MOBbIWeHHad MuHepanusalua Bol cpeqHeli — AcencKo-Jlennurpat- 
CKOH THAPOXMMMYeCKOH 3OHbI MOxKeT OODACHATBCA H30JIMPOBAHHOCTbIO 9TOII 
“30HbI OT O61aCTH MMTAHHA HHDUbTpPaHOHHBIMM BoLaMu. OOnacTb muTaHua Ha- 
‘MeyaeTca B paione AgpireicKoro Bpictyna (°). Bo3mMoxKHO, TO HaMeuaeMble, 10 
‘HEKOTOPbIM aHHBIM, MOMepeywHble pa3pbiBbI loro-BocTouHee JleHuHrpascKOH U 
KpblIOBCKOH myollazei (cm. puc. 1), npocnexkuBasch TaKxKe B MeOBbIX OTIO- 
MKeHUAX, OOYCOBNIMBAIOT H30NAuMIO SceHcKO-JleHuHTpacKOH 30HbI C BOCTOKA. 


MocxkosckuHit WHCTHTYT HedTexumHyeckol Tlocrynuno 
HM Tra30BOH MpOMbILIJIeHHOCTH 30 I 1961 
um. HW. M. ly6xuna 


UMTHPOBAHHAA JIMATEPATYPA 
m2 Baer: prop me arte HH 


iH, Tugporeonorna BoxonanopHon cuctempt lentpanpuoro 
Tipenkapka3ba, M., 1960. M 
H 


._P. TlyetuabuuKkos, Teor. uecdru, Ne 8 (1958). 
“8 A.H. Wapnzanos,B.M. Huxudopos, Tp. Kpacuogap. dun. Bcecotsn. nedreras. 
HayuHo-iccn. uucT., B. | (1959). 4C HW. Topaos, Tp. Kpacuogap. mun. Beecoiwsn. 
Heptera3. Hay4Ho-icc. HucT., B. | (1959). ® B.C. Koros, Tp. Kpacnogap. dun Bee- 
COI03H. HepTera3. HayuHo-“cc. uucT., B. 2 (1959). 8 A.W. Ulapaauos, Tp. Bcecowsn. 
HayuHO-HCCA. reou.-pase wept. uHcT., B. 32 (1960). 


} 
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Jlornann Aragemunu nayr CCCP 
1961. Tom 139, M5 


ITETPOTPA®HA 
J. C. WTEMHBEPY u B. Fr. POMUHBIX 


COCTAB AKILECCOPHOrO THTAHOMATHETHTA B PASJINUHBIX © 
PFEHETHYECKHX THNAX FPAHHTOWAOB YPAJIA 


(ITpedcmaeaeno axademuxom JI. C. Kopscuncxum 14 IT 1961) 
Hactoautee UCCJIENOBAHNEe TIPOBeeHO C WeJIblO HAXOMMCHUA KPHTepveB AMA 


pacuJleHeHHA TpaHHTOMOB — MpOH3SBOJHBIX 6a3abTOBOH MAarMbl, CBASAHHbIX 
reHeTHYeCKH C OCHOBHbIMH HSBeEpKCHHbIMH NOPOMaMyu, HW rpaHHTOUJOB, CBASAHHBIX 


Cc TeoJIOTHYeECKHMH CaMOCTOATEJIBHBIMH TPaHHTHbIMH HHTPyY3HAMH, BXOJAUWLMMH 


B COCTaB rpaHuTHBIX dbopManun. IlocraBneHHad 3afaua MMeeT He TOJIbKO Hay4- 


Hoe, HO H NpakTH¥eCKOe 3HAYCHHE, MOCKOJIBKY TOJIBKO TPaHHTOMAbl, TEHETHUCCKH | 


CBA3AHHbIe C OCHOBHbIMH TOpoOaMu, MpOAYKTHBHbI B OTHOMICHHH KOHTAKTOBO- 
MeTaCOMaTHYeCKUX MeCTOPORKMeHHH, KaK 3TO MoKa3amM IO. A. Kys3uenos (*) 
u JJ. H. OpuunHuKos (?, %). 

Tlonbitku HaiTH reosoro-neTporpaduyeckHe OCOGeHHOCTH MPOLYKTHBHBIX U 
HeMpOLYKTHBHBIX PpaHuTOHAOB Ha Ypase yxKe MpelnpHHuMasnuch (7, 4, 5). 

Jina reHeTwyecKoro pacuJleHeHHA FpaHHTONAOB OblJI ACMOb30BaH COCTAB aK- 
meccopHoro Marnetuta. Ja HCce,OBaHHA OblI0 OTOSpaHo: 30 npo6 MarHeTHTOB 
M3 rpaHUTOB, CHCHHTOB, FpaHOAMOPHTOB UM aJIACKHTOB H3 BepxHeMmaseosocKkon 


copmManuu Ypaa (43 MaccHBoB: KoukapcKoH rpynmbl — Kstouescxoro, Ko- © 


coOposckoro, Epemkuuckoro, Canapcxoro, Uecmuncxoro, CrenuuncKoro; Bepx- 
ucetckoro; Ues6uncKoro; Koxnescxo# rpynnbt — Tleryxopcxoro u WUna- 
TOBCKOrO) H 27 NpoO THTAHOMArHeTHTOB FpaHHTOB, He@eJMHOBLIX CHEHUTOB, CHe- 
HHTOB, AMOPHTOB, TpaHOAMOPHTOB H3 Oa3aIbTONAHOTO pAMa: CUypO-eBOHCKOH 


rad6popoh dopmaunu (Mcakozo-Bawnescxuh, Tlokposckwi, KyuwiBnucKnit, © 


Huxkue-TarnapcKuli MaccuBbl); ra66poBoii d@opManun cpesHero HM BepXxHero Je- 
BoHa (AyspOaxoBcKHii MaccHB); 6a3a1bTOMAHOM copMallMM HH2KHerO Kap6oHa 
(MarnutoropcKnii MaccuB). 

MaruutHble (pakuHu BbIeAIMCh U3 Npo6 MarHuTHOM cenapanue mocae 
M3MeJIbYeHHA N1poO 270 Meu. Bce npoG6nt 6pluiud mpoanHanM3sHpOBaHbl XHMHYeCKUM 
M KOJIMYeCTBCHHBIM CI€KTPaJIbHbIM MeTOJOM Ha Fe, TiO,, V2Ox. 

PesyJIbTaTb MCCAeQOBaHHA MOKa3aIM, YTO FPaHHTOHALI 6a3a/IbTOHLHOTO 
MIPOWCXO*KMeCHHA (HEZ3ABHCHMO OT HX CoOCcTaBa), KaK TpaBmo, OTMMYAIOTCA OT 
rpaHUTOB HW PpaHHTOHAOB rpaHATHOLO PAA, BKOUaAT PpaHOAMOPUTHI M KBaptleBble 
AMOPHTHI, NOBbILMCHHbIM COJepxKaHHeM PYAHbIX MHHEPaJIOB, HECKOJIbKO MOBbILLIeH- 
HbIM OTHOLN€HHEM OOOCOONEHHOFO HJIbMeHHTa K THTA@HOMAFHeTHTY, MOBBILLICHHBIM 
CoAep2kaHHeM THTaHa H BaHalMA BTUTAaHOMarHeTHTe. B rpaHuTONsax rpaHuTHOrO 
Pala COhepxKanHhe MarHeTHTAa H3MEPAETCA COTLIMH HM AECATHIMH JOJIAMH MpoleHTa 
(B cpenuem 0,5%), a B Oa3anbTOMAHbIX coctaBaneT 1—3% (B cpeaHem 1,7%); 
OTHOIMCHHE OOOCOO/IEHHOFO HJIbMeHHTa K THTAHOMArHETHTY, B NepBoM cslyyae, He 
NpeBbiuaeT 5—10%, a BO BTOPOM — 3HAUHTE/IbHO BBIIIe. a 

AkueccopHblit MarHeTHT yKa3aHHBIXx JByX TeHeTHYeCKHX THNOB rpaHHTOHAOB 
OTHYeH M10 CocTaBy (puc. | u 2). Conepxkanne AByOKHCH THTAaHa H TpexOKHCH Ba- 
Hala B MarHeTHTe M3 rpaHUTOMAOB, CBAZAHHBIX c rad66po (Cpequni Ypan) wan 
OCHOBHEIMH SdpysMBamu (MarHHToropcKhii KOMMeKC) B HECKOJIbKO pa3 BbILUe 0 
CPaBHeHHlo C MarHeTHTaMH M3 aHasIOrM4HbIX M0 COCTaBy rpaHHTOMAOB FpaHHTHBIX 


mopmaunn. B tra6n. 1 moqOOpaHb JaHHble m0 cOfep2xKaHHIO ABYOKHCH THTaHa fh 
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Ta6aunma ft 


Coyepxanwe ABYOKHCH THTAaHa H MATMOKUCH BaHaquA B THTAHOMArHeTUTAaX AByXx reHe- 
THUeCKUX THNOB PpaHvTOHAOB, GM3KUX MO cofepxaHuto SiO, 


Cogep*. B THTAaHOMar- 


OJFE PK. 
Tum rpanuTOu;OB Tlopona MectTo B8ATHA (MACCHB) eee wemEtees BEcy 7 
Poe ke TiO, V0; 
Tpanutonin 6a- ANACKUT Ay 2p6axoBcKkul 79 5,30 0). 762 
3a IbTOHAHOrO Tpanut Maruutoropekuit 68 3,00 0,48 
MIpoucxowK JeHnA TpaHoquoput Ay2p6axoBcKult 62 4,09 0,77 
KBapueBbii Hoput|McakoscKo-battines- 62 4,42 0,35 
TpanuTouyel rpa- ANSCKHT Unatosckui 76 0,33 0,03 
HUTHOFO psa Tpauur Uenn6unckuit 68 0,87 0,19 
Tpanoguoput Koco6opogckui 62 0,46 0,07 
Ksapuespili fuoput] ITleryxoscxui 62 0,24 0,17 


\ 
a 
r a 


TPeXOKHCH BaHajMA B MarHeTHTe H3 HanOovlee OIM3KUX MO cocTaBy (M0 cofep- 


*Kann10 SiO.) HHTPy3HBHBIX NOpOA pasMMUHBIX reHeTHYeCKHX rpynn. KoneOanus 


TiO, 6 mumanomaenemumas 


rie) 


3 bea% 
Tumanomaexnemum 


< 

Puc. 1. [uarpamma sapucHmocTH comepxkaHua 
PiO2 8 THTaHomarHeTuTe OT CosepxKaHHA THTAKO- 
“WarHeTHTa B rpaHHTOMaX. a— 2 — rpaHH- 
TOHAL OasatbTOHAHOK rpynnbl (a — anAcKuT; 
9 — rpaHHT H rpaHoOcHeHHT; 6 — CHeHHT, CHe- 
HHT-MerMaTHT HW He(peJIMHOBbIM CHeHHT; 2 — 
‘PpaHOMHOpHT H KBapueBLI WHOpHT); O —rpa- 
HMTOHALI rpaHHTHOH rpynnpr. Maccussi: | — 
Tokposckun; 2 — Vcakoscko-bamnesckui; 
§ —KyBImHHCKHH CHeHHTOBBIT; 4—TaruibcKnit 
*MEHHTOBLIN; 5 — BonkoecKui; 6 — Aysp6a- 

XOBCKHH; 7 — MaruutoropcKHit 


Bec % 


Qs 


« 


TiO P 6 mumanomMaeHemumar 


Q50 Get.%r~- 
TUTINHOMQ2HEMUT? 


oO 025 


Puc.2. Tuarpamma 3aBucHMocTH copep- 
*KaHHaA TiOe BTHTaHOMarHeTHTAX OT CO- 
epxkaHHA THTaHOMarHeTHTa B rpaHHTOH- 
wax rpaHHTHOH rpynnb (yBelHueHHaN 
4qacTb JHarpammbl Ha pc. 1). a — anac- 
KHT, 6 — rpaHuT HW rpaHoOcHeHuT, 6 — 
CHEHHT, @ — rpaHOMHOpuT H KBapwleBbiir 
J\HOpHT 


‘Olep Kanna ABYOKMCH THTAHaA H TPeCXOKHCH BaHaHA B MarHeTHTe B Mpewesax 
01HOH reHeTHueckoH rpylilibl PpPaHHTOHAOB MaJlO CBA3AHbI C COCTABOM CaMHX Ipa- 
HATOMOB. CpeHee coyepxKaHve JBYOKHCH THTaHa B THTAHOMA@rHeTHTe H3 6a- 
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3aIbTONHEIX PpaHHTOWMOB COCTaBIAeT 4% , TpeXOKHCH BaHaynA 0,56%. Ilo cBoe- 
My COCTaBY AKILeCCOpHble TATAHOMarHeTHTbI 6a3aJIbTOHAHBIX PpaHHTOHAOB aHaio- 
rHuUHbI THTAHOMArHeTHTaM BKparieHHbIX Pyd TleppoypampeKo-Kaukanapckoro 
tuna. CpeaHee coxepxkanve ABYOKUCH THTaHa B AKILECCOPHOM MarHeTHTe rpaHi- 
TOWMOB FpaHUTHOH CepHu COCTaBJIAeT 0,52%, Tpexokucuw BaHagua 0,13%. 
YuyTbIBad, YTO aAKIECCOPHbI THTAHOMArHETHT COMPOBOKMaAeTCA, Kak 
MpaBHJIO, NOJYHHEHHBIM KOJIM4eCTBOM OOoco6JeHHOrO HJIbMeHHTAa HU, CJIeOBa- 
Te/IbHO, ObiJI HACbILLeH THTAHOM B MOMeHT KPHCTAJJIM3allMH, MOXKHO MpwutTH K 
BLIBOLY O pasiHUMH TeMnepaTyp KpHCTaWIMsallAn THTAHOMArHeTHTa B pani 
TOMMAaX PaS/IMYHbIX TeHETHYECKMX THITOB. 4 


: Tloctynuao 
14 IJ 1961 
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JIHTOJIOVH 1 


A. T. AJIHEB 


( 


YCJIOBHA OBPASOBAHHSA ‘OCAJOUHBIX POPMALLHi 
fOro-BOCTOUHOFO KABKA3A 


(ITpedcmasaexo axademuxom H. M. Cmpaxosoim 6 XII 1960) 


BnepBbie OCHOBHbIe ocaqounble @opMaunHu Jaf woro-BocTounoro KasKa3a 
Onin Hameyenb! H. B. Baccoesuyem u B. E. Xavnpm emje B Hayasie 40-x ro- 

os. Mmu, B 4acTHOCTH, ObIIM BbIeneHbI acnugHan, dPuteBad u MenaccoBas 
<bopmanun 7 t8) BeulecTBeHHbIt COCTaB KOTOPbIX BIIOCJ€NCTBHA M3y4eH psAOM 
TeosoroB ee +7 a aa 16- “ei 48 

B ta6a. 1,: KOTOpYio calelyeT paccMaTpuBaTb KaK NpeqBapuTeMbHYIO, lIpu- 
BelleHo conocraBenue XapaKTepHbIX OCOOeHHOCTeH HAa3BaHHLIX MopMalnii. 

HwxnAa jopmauua, coorsercTayiolas NepBbIM WHKaM pasBuTuA Kap- 
Ka3cKOl FeOCHHKIMHaIH, ABMAeTCA CaHUeBOH MM acnHAHOH. Dra craqusa 3Ha- 
‘MeHyeTCA HapacTaHveM MOrpyxXeHHA, B OCOGeHHOCTH B KOHIe MepHosa, Korsa 
TeCOCHHKJIMHANIb WpescTaBana coOoh OOWIMpHbIn MopcKow Oacceiin, u 3anou- 
‘HEHHeEM ee OOJIOMOUHLIMA OOpa3s0BaHHAMU (@, te 28) 5 

XapaKTepHow oOcoGeHHOCTbIO OTMOXKeHUI STOH GopMalluuA sABAAeTCA Mpe- 
oONanaHHe B HX COCTaBe IIMHHCTbIX NOpog, MpeAcTaBseHHbIX TeMHbIMH HM Yep- 
HBIMM pasHOcTAMH. B mocaexyiouleM 3TH PAHHUCTbIe MOposbl MpeBpallleHbl B 
ACTUHbIC CIAHUbI, 4 BCTPeualollvecd B NMOAYHHCHHOM KOJMueCTBe MecuaHble u 
\AEBPHTOBLIE Pa3sHOCTH CHJIbHO MeTaMop(H30BaHbI MW MecTaMH OKBaploBaubl (°), 

Ouenb 6ombUlad MOULHOCTh STUX OTOXKeHHH, MpeBiumatoulan 5000—6000 m, 
(M COOTBETCTBEHHO 3HAUHTeIbHaA CKOPOCTb MX HaKOMJIeCHHA, KOTOpPad, cyAA 
NO MIpusHakaM, NIpHBeAeHHLIM B TAO. I, MPOMCXOMIa B YCMOBUAX BOCCTaHO- 
(BUTeEIbHOH M YaCTHYHO HeHTpabHOH MPHAOHHOL, cpefbl MopcKoro Bofoema 
2° SBE a TakoKe cyO6Tponuueckuii KIuMaT BpeMenu (!*),— BoT TOT JameKO He 
MOJIHbIM MepeyéHb OcOOeHHOCTeH, KOTOPbIMH XapaKTepH3yeTcaA Mepnog ocas- 
KOHaKONMeHuA acnugzHo dbopmanun. Bee stu ocoOeHHOCTH, KaK JIA paccmaT- 
PpHBaemoH, Tak MW ANA Apyrux dopMawul oro- BOCTOUHOTO Kapka3a oTo6paxe- 
@hI Ha puc. | *. 

Crenyroulad, cimiienax, dopMayua oTBeyaeT BTOpOH cTaqMM pasBUTHA 

Kapka3cKoH TeocHHKMHanW HW OXBaTHIBaeT quama30ou BpeMeHH OT KeoBen JO 
30leHa BKIOUHTeMbHO (*,1*). OrmomKeHuA 3TOH CbopMallMH INHpOKO pa3BUTbI 
KaK Ha Ce€BepHOM, TaK HM Ha 102%KHOM CKJIOHAaX loro-BocTouHoro KapKa3a. 
' Ananus reonoruyeckoro MaTepHasa MOKa3bIBaeT, YTO B HavabHOM cTaquH 
fia 10ro-BOCTOUHOM Kapka3e B pe3yJIbTaTe MpeAKeJIOBeHCKOH OporeHuyeckon 
basbl ycuMBaercA TeKTOHMYeCKad mudpepeHunalluA, BeseqcTBMe Yero Teo- 
CHHKIMHaMb pacnagaetct Ha PAN CKANMCTHIX OCTPOBOB — KOPMMJbep, TMOA- 
BOJHBIX BaJIOB MU Mporu6oB, B TOM duce auOpapcKoro (7,18); B nocjeqHeM Ha- 
KONMJIMCh CBOeOOpasHble OTIOMKeHHA PaccMaTpHBaemol opMallHH. 

Ilo mutTomoruyeckomy cocTaBy OTJOKeHHA CIMWIeBOH CPOpMallMu YeTKO pac- 
WICHAOTCA Ha Be NOMPOpMauMu: HWKHIOIO — TeppHIeHHy1O H BepXHIOIO — 
rep pureHHo-KapOouaTHyi0. 


' * T[Ikana a6comoTHoro reoworMuecKoro JIeTOMCuNCIeHHA HaMH 3aumcTBOBaHa y B. II, Ka- 
é 

tapHHopa (°), KoTOpbIM OOOOuleHbI BCe HaKOIVIeHIbIe MO STOMY BOMMpocy AaHHble, H C YHeTOM 
Yroro BHECeH PA MpveMJembIxX H3MeHeHHU uM MoMmpaBoK. 
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TeppureHubili (IMU OXBaTHIBaeT HHTepBal paspe3sa OT oKcedopya Wo amboa 
BKJIOUMTeIbHO H ClaraeTCA PIMHHCTbIMH, pexke NWecuaHbIMH HM aJIeBPHTOBbIMH 
noposaMH, B KOTOpbIX MOJYHHEHHOe 3HaYeHHe HMeIOT KapOoHaTHBIe o6pa3o0Ba- 
Hua. MotlHocTh OCalKOB MO CpaBHeHMIO C aCHAHOH cbopMallHeH 3HAYHTeIbHO® 
cokpamaeten. Anasmu3 bakTHyecKoro MaTepHaJia MOKa3bIBaeT, TO HAaKOMVICHHE 
ocalKOB TeppHreHHOrO IMA MpOXOAUMO B YCMOBHAX CyOTpoMHyecKOrO KJIH- 
Mata, B BOCCT@HOBUTeIbHOH H CAaOOBOCCTAaHOBUTeIbHOH OOCTaHOBKe MpHOH— 
HOH cpegbl. 


MowHocm. ocadK0G m \learun cpeda 


Naneoxruma 


Opoeexuyeckue 
Qaze! 


opogeHuu 
oll 


Popmayuu 


SN ymepenn 


BanarcKar 
PodaHeraRr 
Barm - KOBRO3CK 
KobpicmaHen 

AmmuyeCcKar 


“HeOZEH 


MonaccoGan 


WmupudcKar 


Cobcxar 
lensbemcxan 


Nupexedcrar 


AnonuucKkud 


JOUCH 


Naneouex 


NapaMuucrar 


Cyb2epuuHcn, 


hiftee TE 


Abcmpuicxay 


MezogoucKuld (muLooKeancrud) 


Mpa 


10 = 20 maw ner 


Puc, 1, Ycnosua o6pa30BpaHua OcafouHEIX opmallHit roro-BocTOUHOTO 

Kapkasa, OcHopubie THMbI nopog: 1 — raMHucTo-necuaHbie KH rpy6oo6a0- 

MOUHbIe, 2 — PIHHHCTO-aleppuTo-necuanbie, 8 — rikHucTbIe, 4 — aprua- 
JIMTO-CJlaHieBbie, 4 — KapOoHaTHBle 


Teppurenno-Kap6ouatubli bau caaraetca MepresaMu, MenuTOMopHbIME 
HM OpraHOreHHbIMH W3BeCTHAKAaMH, Pe@Ke MIMHAMH, asleBPOMMTAMH MW MecuaHH- 
Kamu. MoulHocTb M CKOpOCTb HaKOMMeHHA OCaRKOB MO-IpexHeMy HeBeHKa, 
WTO, M0-BUMMOMY, CBA3aHO CO CIvlaxKCHHbIM pesIbetpOM TOPHEIX COOpy2KeHHH B 
oOracTH JeHyLauMH (OcTpoBHbIe NOAHATHA, TOABOAHEIe BasbI, ceBepokacnuil- 


cKaa cyula). CoBOKyMHOCTh aHHbIX NOKa3bIBaeT, YTO OOpas0BaHHA STO NMOs- 
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Xapaktepuctuka ccaqounsix cbopmaunit woro-Boctounoro Kapka3a 


Oco6eHHocTH 
opmauun 


Cnanuesasn (acnug- 
Haan) dopManusa 


Paumesaa copmanusa 


Ta6nuua 1 


Mownaccopan dopmanua 


TeppureHHag 


TeppHreHHo-Kap6onaTHaa 


HHKHAA (WMpOBas) 


Crpaturpaduye- 


Aanen — 6ar 


Keanoseti — ann6 


CeHomMaH — 90uNeH 


cKkHli o6beM 
O- Tan 
ee aed it AphEAGaE ere. TauHbl, aresponutst Mepreau, H3BeCTHAKM, TIHHBI, 
: - aes 
JHTBI, WecdaHuKu pi prea EUS 


Maiixon — nout 


TaHHbI, aneBpuTsI, Mecku 


BepxHan 


TlpogykTupuasa Tonuya — ant — 
anTponoren 


Tlecku, aneBpHTHI, riHHbI, rpa- 
BeJIHTbI, KOHTJIOMEPaTbt 


ConytcTByioujHe 
nopoypt 


H3eecTHAKH, Mepre- 
JIM, KOHTOMepaTbi 


Meprean, MSBeCTHAKH, 
necuaHuKH, TpaBeJIMThI, 
KOHIIOMe path 


Koursaomepartht, rpaBeHTHI, 
NUPOKMacTHYyecKue NOpo Al 


Mspecruaku, Meprenu, yono- 
MHTHI, KOHPIOMePaTLI, ropioune 
CaHIbl 


Meprenu, pakyweynHbie H3Be- 
CTHAKH, BY KaHHNeCKHe Ment 


BHA O6pasoBaHua 
ocaqkoB 


6oKoBogzHbIe 


BOMHbIe 


Xapaktep epe- Caouctoctb oruert- Cnouctoctb oTyetanpaa Cnouctoctb oTueTAMHBaa (na- OtuetnuBaa, TOHKasd TOpH30H- SHauHTebHawA MOULHOCTb cwO- 
oBaHuA MOpoA B | mHBaa, Napanetb- | (MapanazenbHas), puTMuY-| pannenbHaa), Kocaad, BOMHNCTAM, | TasbHaa, KocaA concTOCcTS TuMA eB, COHCTOCTh MaCCHBHaa, Tpy- 
paspese uM TeK- | Had, TOHKAA HOCTh KpynHaa nswohuaTad, PHTMHYHOCT MemKasa | MOPCKOTO MesKOBOAbA, sHaKku| 6aa TOpH30HTambHad. Kkocan, 
cry pHble NpH3HaKH pxGH, TpeulHHBI, ycuixaHua pycmosporo fenbTOBOrTO § THNMa, 
THMa MepHOAHYeCKHX MOTOKOB H 
Tueporausl, dykouyyt, sHaku pasmpipa, pa6u MOPCKOrO MeJIKOBOADA 
cTeKaHHA HT. J. 
a 
5 Anaoturen- Ksapn (40 —50%), Ksapy (10 — 40%) none- Kpapy (15—40%), nomepnte Kpsapy (10—80%), momsespie Ksapy (20—95%), mnomespie 
& | Ble novepple wnatTbl (2o—]|sBere mmaTe (15 — 30%), | mnatbt (10 — 30%), xmopur, 6no-| mmatet (5 — 25%), cmogE, ycrot-| mmatet (20 — 30%), qucten, cTap- 
= 30%), cmogp, yertoi-|cmoge, yctTofunspie mu- THT, ycerotunpble MHHepastbi, | YHBbIe MHUHepawbl, MarHeTHT, | POJHT, yYycTo#uHBble MHHEpasibt, 
3 WHEbIG MHHEpabl Hepavibl cTaBpoaUT HIbMeHHT, pewke MHCTeH, CTaB-| MaTHeETHT, HJIbMeHHT, CJIOZbI, 
3 powuT pexke NHPpOKceHbI H amduGobt 
4) 
= 
E AyTurenupie Tluput — cugepur Tugpookucabt Kese3a, Tuxpookuebl wKevsiesa, rutay: Tluput, cuyzeput, onomur, LlenectuH, aHrHApHT, MupHT, 
a OapHT, mupur KOHHT, MHPHT, GapHT, mHpo-| Gaput, TaayKOHUT MapKa3HT, THAPOTPpOHMUT rwa- 
eG JO3 KT YKOHHT, JHMOHUT 
* 
Mayra Ckxyquaa dayua CkyaHas dbayna — mos- Mosamocku, uramoKomue, ry6- Moasmocku, opamuHndepp, TlepeoraoxweHHble H COJOHOBA- 
MOJIOCKOB, (opaMH-| mMOCKH, ura0KOx%KHe, ry6-| Ku, O6uatue dopamunudep Hu} ocTpakogbt nomHOcOneHoro 6ac-| TOBO_HBIe MOAOCKH, dbopaMHHH- 
Huepbl, OcTpakogpr KH, copamunndepnt, | octpaxox cela B YepezoBaHHH Cc COMOHO-| depbl, OcTpakoOAbI, NpecHOBoAHEIe 
OcTpoKO,bI BaTOBORHbIMH (OpMaMH (MOsImIO-| HM HaseMHbIe MOJIVIIOCKH, pbi6bl, 
cCKOB)—B BepxHelt wacTH pa3-| NTHILbI 
pesa 
Daynu uu yeno- OrnocuTenbHO ray- OrHocutTebHO riy6oKo- OrHocuTenbHO MeKOBOAHBIC Mopcknhe MeaKoBogHble KOHTHHeHTaIbHbIe (pycsOBble, 


eNbTOBHIe, AMIOBHAbHbIe, Mpo- 
JIOBHAaJIbHBIe, WaryHHbie Mop- 
cCKHe, NpH6pexuble, npHOpexxo- 
MeJIKOBOAHBIC, MEKOBOZHbIC) 


Teoxumuueckue 
dayun 


Csa60-BoccTaHOBH- 
TebHaaA, HeliTpasb- 
Hav 


Oxucantenbuaa, HeliT- 
PanbHaw, cabo, ca6o- 
BOCCTaHOBUTeIbHaA 


Heltitpanpuaa, cma6opoccTa- 
HOBHTebHaA H BOCCTAHOBHTEIb- 
Hana, pexke OKHCIHTebHaA 


BocctawoBuTeabHas, Cma6oBoc- 
CTaHOBHTeIbHaa, Helitpatbuas, 
pexke OKHCAHTeIbHaA 


Oxucautenbuan, Helitpanbuaa, 
cma6oBoccTaHOBUTebHaA 


Taapupre uctou- Cepepo-Kacnuiickaa Cepepo-kacnuiickan cy- Bonpwolk Kaska3, Kopausape- TOro-Boctoynpit Kapka3, Ce- Cespepupie Hu JOo%KHbIe CKIOHbI 
HUKH CHOCa HW KYPHHCKasA Cyn wa, Kopguabepbt, nog-| ph, Mo_BoAHbIe Babi, ceBepo-| Bepo-IInpBancKoe nogusatue,| Bombmoro KasKasa, ceBepo- 
BOHBIe BaJIbl Kacnulickaa cyula Mauvttt’ Kapka3, Kaxetunckunit| Kacnufickan cyma, Mampi Kas- 
xpe6er, TOmamupii ckK10H Bonbmo-| Ka3, Kaxetuuckuit xpe6er 
ro KaBkasa 
Ocnopune —no- Hegtp, ras Hegtp, rag Herb, a3, cTpouTewbHBIe Heptb, a3, CTpouTesbHble Heth, ras, cTpontempupie 
Ne3suble ucKonae- MaTepHadbl (W3BeECTHAKH, Mep-| MaTepHavib! (TIHHBI, BYIKaHWYe-| MaTepHanbI (rAHHbI, NeCKH, rpa- 
Mble reJiH) cKHe nenabl, H3BCCTHAKH) BHli, BY IKaHHYeCKHe Menvbl) 
Mouinoctb, Mm 8500 — 6000 1500 — 2500 800 — 2500 1000 — 4000 1000 — 5500 


JAH, 7. 139, Ne 5, Annes 


=o ff 


‘f= 


POpMalMH HakanaMBaMch B KHCIOM, pexe HelTpabHOli cpeye, B TeIMJIbIX KIH- 
MaTHYeCKUX YCNOBHAX, MpHOMKaIOWNXCA K TPOMNKaM. 

Momaccopaa dopmaiua, cmMeHstoulaa (IMMIeBy!0, COOTBeTCTByeT 3aBep- 
marouleMy STaly pa3BuTHa Kaska3scKko reocwHKJMHanu, KOTOpBIII XapaktTe- 
pusyeTcA Oollee HHTCHCHBHO BbIPaKeHHOM CMeHO! KONeOaTeNbHLIX ABYDKeHUIL. 
B pesyabtate storo dbopmuposavica cBoeoOpa3HbIH (bu3uKo-reorpacduyeckuit 
oO1uK Kapka3a, mpuO1MKaroulniica K COBPpeMe€HHOMYy. ITO MpHBeO K HaKOII- 
ACHHIO MOULHOH TOJULM MOpo, COCTOAIHX B OCHOBHOM 43 KDpYIIHO-, cpeqHe- u 
M&JIKOOOJIOMOUHBIX H pexe KapOOHaTHBIX OOpa30BaHHit. Bce onu m0 yCJIOBHAM 


--00pa30BaHHA Mpe€ACTaBJIAIOT COOOH KOMMIeKC CMenIaHHbIX, KOHTHHCHTAJIbHbIX, 


MOPCKHX HM pexkKe saryHHbIX Hakonwenuii. 

Mouaccosas tbopmauna ioro-soctounoro KapKa3a Beneq 3a B. E. Xanypi 
(*8) u H. B. Baccoesuyem (7) nemutca HaMM Ha HWKMIOIO, WIM IWJIHpOByl0, H 
BePXHIOIO, HIM COOCTBeHHO Mosaccy. UInuposaa Momacca claraeTcA B OCHOBHOM 
TOHKOOOJIOMOUHBIMU TlopoqaMu — aleBputTamMu, NecKamMu HM KapOoHaTHbIMHU pa3- 
HOCTAMH; BC€ OHH OOpa30BaIHCb B YCAOBHAX BOCCTAHOBHTebHO Hu Ca6oBoC- 


-CTaHOBHTeEJIbHOH MOpCKOoH Cpefbl, B TeIMJIbIX H YME€PCHHO-TEIVJIbIX KJ MMAaTH4eCKHX 


| yCJIOBUAX. 


BepxuaA Movlacca, B OTAHYHE OT WIMpOBOl, cnaraeTca KpymHo- u cpeqHe- 
OOJOMOYHBIMA NOposaMu, CO 3HaYHTeMbHbIM yUaCTHeM TAMHUCTHIX pasHoctell. 


MoutHoctb OCaTKOB H CKOPOCTb HX HAaKOMJICHHA BeCbMa BeJIHKH, 4TO CTOHT B 


‘CBA3H C P€3KHM OMKUBJICHHEM TeEKTOHHYeCKON aKTHBHOCTH; OHa Ke B abHeH- 


Wem cioco6cTBoBaia PopMupoBaHHIO CKMaqYaTbIX CTpyKTYp, BBICOKUX Trop- 


HbIX COOpyKeHHH HM OOycnOBUa XOA MameoreorpatpHyeckuXx COObITHIT; KAMMa- 
THYCCKHH P@KUM MpeTepMen 3a 9TOT MepHox cyulecTBeHHOe MpeobpasoBaHHue 


_B cTopoHy moxosogauna (7°,'4). Sto He Moro He OTpasHTbCA HM Ha Cpege OOpa- 


SOBaHMA OCaKOB, KOTOpadA CTaHOBHTCA yxKe HeHTpatbHOH HM KHCJOM. 


Unctutyt reonornmu um, HW. M. Ty6xuna Toctynusio 
Axajemuv Hayk Asep6CCP 6 XII 1960 
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Jloxxagn Arkagemun nayr CCCP 
1961. Tom 139, M5 


JIHTOJIOTH # 


B. ®. MAJIAXOBCKHH 


PYJHOE OOJIMTOOBPASOBAHHE B YCJIOBHAX HAKONJIEHNS. 
NPOAYKTOB FPA3EBOrO BYJIKAHH3MA 


(ITpedcmaeneno axademuxom H. M. Cmpaxosoim 6 XII 1960) 


[psseBoi ByKaHu3M Ha KepyeHcKoM MOJIyOCTpoBe M3BeCcTeH JaBHO, H MHOTHe 
HCCEOBATe/IN CelMaIbHO yWesAH BHHMaHHe 3TOMy Bompocy (', 3), oco6eH- 
HO B CBASH C He*TeNpOABJICHUAMU Ha MOJTYOCTPOBe. 

OctaBiaa B CTOpOHe paccMoTpeHHe COOcTBeHHO ABJICHHM TpxA3eBOrO ByKa- 
HM3Ma HM MIPHUHH, eFO BHISbIBAIOMIHX, Mbl OCT@HOBUMCA JIMLIb Ha HEKOTOPBIX CTO- 
pOHaX PYNMHOFO OCAKOHAKOMNJeCHHA UW OOMUTOOOPas0BaHHA B YCJIOBHAX OHO- 
BPCMEHHOPO MOCTYMJICHHA B OCAAOK MPOAYKTOB U3BepKeHHA PPASCBbIX BYJIKAHOB. 

Cpeau *KenesopyAHbIX MecTopoxwKeHHH Kepuenckoro nomyoctposa (*), mpexz- 
CTABJIAIONIMX CO6OIO JOBOJIbHO MOMOrHe CHHKJIMHAJIbHbIe CTPYKTYpbI (MYyJIbibl), 
oco6oe MecTo 3aHuMaeT BakcHHckKad MyJibJa, B KOTOPOH pa3sBelKaMH NocJeqHAXx 
eT ObiIa YCTAHOBJICHA TEPeMeKAeMOCTh OOJIMTOBLIX PYHBIX OTJIONKCHHH C Opek- 
YHeBHAHEIMH TJIMHaMH — TIPpOAYKTOM H3BepKeHHA PpPAZeBEIX BYJIKAHOB. 

B nepsBoe cooOilenve 0 reovIOrv4eCKOM CTPOCHHH Ha3BaHHOH MYVJibAbI NOABH- 
JOCb B N€WaTH B MpOWJioM roy (?), B KOTOPOM, OAHakO, He paccMaTpHBaloTCcA CTp yK- 
TYPbl H MMHepasOrMyeckHe OCOGeEHHOCTH OOJIMTOBbIX PY, 3aKJIIOUCHHbIX MEKLY 
Opek¥eBHAHbIMA vIMHaMH. 

BakcuHcKkad MyJiba pacnosioxkeHa B 7 KM Ha CeBepO-BOCTOK OT WeHTpa 
r, Kepun 4 mpescraByiaet coOo10 HeOOJIbILy!0 CHHKJIMHaJIb, HECKOJIbKO BbITAHYTY10: 
B IWMPOTHOM HallpaBsIeHHH pasMepaMH 4,5 x 2,5 KM (CUMTaA NO PyAHbIM OTVIO- 
7KCHHSM). 

Mybqa Oblia pasBelaHa BCero JIHIb NO JByYM JIMHHAM — B IWMpPOTHOM H 
MepHAMOHaJIbHOM HallpaBsienuax. Ilo nocneqtHeMy HanpaBseHHIO, Kak Ooslee 
XapaKkTepHOMY, HaMH Obl CocTaBsIeH Mpotub (cM. puc. 1), 13 KOTOpOrO OTUeT- 
JMBO BUHO CTpOeHve CeBepHOro Kpblia HM WeHTPasbHOM 4aCTH MYJIbII. 

V3 npodusa Bu~HO, YTO MacTbl MOpOA, CMaraoulHxX MyJIbLy, MpescTaBeHbi 
capMaTCKHMH (sm), Ms0THuecKuMH (mt), MoHTHYecKuMu (pt), KAMMepHiicKuME 
PyAHbimMu (kim) mM kysstbHunKHNMH (kln) OTNOKeHUAMM, FTO 3aneraloT OHH CO 
S3HAYHTCJIBHbIM YIVIOBbIM HecOriacHeM HM TO BO BCeX OCalKaX MOJIOKe NOHTH- 
yecKoro BOspacTa mpeoOslalaeT OpekueeBHAHAA TIMHAa, a B WeHTpasbHOH uacTH 
MYJIbAbI OHA NOJIHOCTbIO 3aMelllaeT HAMMOHTHYeCKHe OTJIOKeHHA. 

Vi3 aHasiu3a reosOrMyeckoro CTPOeHHA MYJIbALI CHeLyeT, YTO B NMMOWeHe 
[pA3eBOH BY/JIKAaHW3M IpOsBA HaHOoONee AKTHBHYIO JCATeJIbBHOCTb C KOHILa MOH- 
THYECKOFO BPeMeCHH; OHA JLOCTHIIa MAKCHMAJIbHOM MHTeCHCHBHOCTH B CepelvHe 
CpeAHeroO KMMMepHA HM MposouMKaacb C MOCTeNCHHbIM 3aTyXaHveM mpotecca 
AO “eTBepTH4HOTO BpemeHH. M3BepxeHuA NpOHCXO_MIH u3 KpaTepa rpxAseBoOH 
CONKH, PacnOJIOKeHHOH B CBOMOBOH uacTH cocemHei BakcuucKo-MaskcKon 
AaHTHKJIMH AIM, H TpA3b CTeKaIa B OaKCHHCKHH OaccefiH, NOMHOCTbIO NOLaBAA 
mpolece pyfHOrO ocaqKoHakonJeHuA. 

Tlocrynsienne conouHol 6pekuuu BpeMeHaMy ObIIO BecbMa He€paBHOMepHBbIM Hi 
OY€Hb OBICTPbIM, YTO 3aBUCeO OT MapOKCH3MOB jeATebHOCTH Tps3eBoro ByJI- 
KaHH3Ma. 

B cpeqHekuMMepuiickoe Bpema ycTaHaBruBaeTca yeTbIpe TAKHX TapOKCH3Ma, 
M3 KOTOPbIX HavGoNee 3HAUMTeENHEIM Ob TpeTHii (cM. puc. 1). Kak moKa3ano 
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MHKPOCKONMueCKOe H3y4eHve, OPeKYHeEBUHAA TiMHa MpakTHuecKH JMMIeHA 
PYAHBIX OOJIMTOB (MCKJIOUaA MPHKOHTAKTOBbIe C PYAHBIMM CIOAMH yuacTKH), 
‘NTO TaKKe CBUJeTEIbCTByeT O ObICTpOTe HaKOMJIeHUA rpA3eBOrO MaTepnasa. 
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Puc. 1. Feonoruueckni pa3spes Bakcuuckoi myJbabl. | — cyriHHOK HW paCTHTebHbIn 

cno, 2—necoxk, 3 —rauna, 4— pyfa *KenesHand KopHunesan, 5 — pyfa 2«eNe3- 

Had TaGaunan, 6 — OpekuvesusHad FinHaC OONHTaMY pygbl, 7—OpekuHeBHyHaA PIHHa, 

8 —aneubi, 9 — u3zpectunku, /0 — rpaHuia MexKy OKHCHTeEMbHOM H BOCCTAHOBHTEJb- 
HOH 30HaMH 


= 


Jinmib B O2HOM MecTe HaGmosaeTca cMecb OpeKYHeBHAHEIX PMH C PyAHbIM OCal- 
KOM B HHKHeli 4aCTH BePXHero CJIOA PyAHEIX oTAOKeHUM (cKBaxkUuHAa Ne 14, 
puc. 1), 4TO BeposTHee BCero BLISBAHO HEKOTOPBIM IlepeMbIBOM H MlepeOTJIOXKE- 
‘HMeM OCAKOB BCJIe,CTBHe 
oOmlero NOHWKeEHHA ypOBHA 
KMMMePpHHCKOrLO O3epa-Mopa, 
HB YACTHOCTH cooOmlaBie- 
roca c HuM SBaxkcuucKkoro 
OacceliHa. CoOcTBeHHO oca- 
JOUHbIe MOPOAL! KHMMepHit- 
‘cKOrO BOspacta, OesoTHOCH- 
‘TeJIbHO K HX JHTOMOrMUeC- 
KOMY COCTaBy, HakarJIHuBa- 
JIMCb NIpHMepHO B paBHOM 
KOJIMYeCTBe BO BCeX TOUKAX 
Ana Gacceltna. Cregosateb- 
‘HO, B ONpeseIeHHbIN OTpe3soK 
BpeMeHH OOp as0BbIBaJICA 
‘COM MPMMepHO paBHOH MOII- 
Be SOULE deca Puc. 2. Ta6aunaa pyga, 3aieraiomasn nox 6peKkane- 
HO pembey Ha Oaccenna. BALHO ranHoi 

SaneraHHe 3Ke X%KMAKOM co- 

TOWHOM rpa3u, BMBalollelica B OacceHiH MyJIbabl H3 OMHOTO MYHKTAa, HOCHJO 
“pyro xapaktep. Conounas, MpevMylilecTBeHHO TIMHuCcTas, Macca, pacmpese- 
AAACb MO DHy Oaccelina, BbINIOJHAa, eCTeECTBCHHO, HawOouee ray6oKHe ero: 
(GacTH, HUBeMpys JHO HM OOpasya, TaKHM OOpa30M, MMH30O0OpasHble TOJILULH, 
KPOBJIA KOTOPHIX MpPOCTUPasacb MOUTH MapasMebHO BOAHOM MOBepXHOCTH Oac- 
cenHa. 

CneqoBaTesIbHO, (PHKCHPOBaHHOe PasBeLOUHbIMH CKBAKUHAMH COBPeMeHHOE 
galeranue OpeKYveBHAHEIX PIMH He ABJIAeTCA NepBHUHBIM, TAK Kak BepXHHe (te- 
pucepuiinele) yuacTKu HHS OpeKuMeBHAHBIX PIM 3aneratoT Ha 45—50 M BBE 
MX WeHTpaNbHOH yacTH. OTCIOLa MOXKHO CheaTb CMMHCTBeHHbIH BbIBOL, YTO BaK- 
CMHCKaA MyJiba B KUMMepHiickoe BpeMs Oblla CTPyKTypOl C BeCbMa NOJIOrHM, 
MOUTH FOPHZOHTA/IBHLIM JHOM U C1a60 HaKJOHeCHHEIMM KpbWIbAMH. I nyGwHa CHH- 
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KHHaAbHoro GacceiiHa B Hadasie CpeqHero KHMMepHA BPAL JIM MPCBOCXOAMa 
50 m. B Kone KMMMepHa mpowsoulO MporHOaHHe MyJIbAbI Ha 3H A4HTeJIbH IO 
aMILJIMTyy. 

Tunbi pya BakcuHcKol MyJIbAbI MW MX XAMHYE € 
1Ke, KaK H JIpyrue MecTopoxqenua mosyocrpoBa (*), OMHaKO MHHepaJlorudeckun 
cocTaB, a rvlaBHOe — CTpyKTypHbie oOcoGeHHOCTH HOCAT HEKOTOPHIe CBO CIE 
upuyeckve YePTHI, MOSBOJIAIOWIHeE BMeCTe C TEM MOAMETHTb OTACJIbHbIe CyNTecT- 


BeHHbI€ MOMCHTbI Me€xaHH3Ma pyAHOrO oomHTOOOpa3s0BaHUs. 
EctecTBeHHO OXHaTb, UT 


eCIH MeeHHO MpoTeKarolllHi 
mporecc pylHOrO OCalKOHAaKoOMe-| 
HHA OyleT MrHOBeHHO mpepBaH 
BToprinelica B OacceHH OFpOMHOK 
MaccOH MpOAyKTOB rpxA3eBOro ByJI- 
KaHH3Ma HM pyAHblh ocaloK Oyler 
W30MpoBaH OT BOX Oaccehua, 
oOorallaBIuux ero XeMOTreHHbIM| 
MaTepHaJIOM, TO 9TO ABJIGHWe Bi 
nepBy!lo O4epedb MOMKHO KaK-TO! 
OTpa3HTbcA Ha Mpoweccax AMare-| 
He3a. 

Hamu 6nlsio MpoBeleHoO MUKPoO-| 

eR cKonvueckoe H3y4eHHe B WiMax 
Puc. 3. OonutT Kopuunesoli pynpi py 4 OpekuneBAAHbIX TWH Bak- 
CHHCKOH MYJIbabl MO CKBaKHHe| 

Ne 12, mepecekatomlel HaM6oIbilee KONHYeCTBO TIMHUCTHIX M PYAHbIX Mpocio-| 
€B KaK OKHCJIMTeJIbHOH, TaK H BOCCTAHOBUTebHOM 3OHBI. | 

TaOauHaa *Kene3Had pya CaMoro HWKHero C/IOA, 3AKJIOUCHHOTO MexKILy | 
OpeKuHeBHHBIMH TIHHaMH, OOsaqaeT CTpoeHveM, M300paxKeHHbIM Ha PHC. a) 
B TIMHUCTOH TOHKOMMCHepCHOH Macce 3aKJIOUeHbI OKPYTJble HM HelPaBHJIbHBIX 
ouepTaHui 4acTuubl. Hexotoppie u3 3THX UacTUL (Ha (POTO — TeEMHBIe) CHJIbHO HacbI- | 
WeHbI FHAPOOKHCIaMH %KeIesa, a HEKOTOPHle (cepbie) MpescTaBAAIOT COOO!0 Tin- 
HUCTbI€ Tea, CaOO MMMperHUpOBaHHble THPpOOKHCaMH xKesesa HU OTOPOUeH- | 
HbI€ 3€JICHOBaTO-OypbIM TOHKHM KOJIbUOM XJIOPHTOBOFO cocTaBa WIM .B 3HauH- 
TeJIDHOH Mepe 3aMeLILeHHbIe XJIOPHTOBbIM BELLECTBOM. 

B wacTuax, CHJIbHO HaCHIINLCHHLIX THPOOKHCaMuM, MpoleccoB. 3aMellleHua | 
mouTH He HaOmogaetca. B stoi Pye Take BCTpeyaioTcA Bcerla MeJIKHe | 
rlayKOHHTOBble sepHa (Ha cboTO—cepbie, C POBHbIMA KpaxMU, MesIKHe 4ac- | 
THILbI). ! 

UacTuibl MepBoH pa3sHOBHHOCTH mpescTaBsloT coboI0 MepBu4uHble cry- 
CTKH PeJIA THAPOOKHCH xKeJlesa, OOPasoBaBIlelicA B MOMCHT CeAMMeHTALLHH. ITH 
CryCTKH, HEMPOMOKUTebHOe BPCMA HAXOMMBIIHECH Ha NOBEPXHOCTH OCaKa, 
BCKOpe OblIM morpeOeHbI NO HOBbIMH ero nopunamMu. UacTuubl cma6o omKe- 
J@3HEHHBIE, TAKKE OOPasOBbIBaAIHCb B CeMMCHTALLMOHHYIO CTauIO Ha MOBepx- 
HOCTH OCaJ{Ka HM, NOLBepraich HeE3HaUNTeJIbHbIM KONeOaHHAM BOAHOM Cpelbl, mpH- | 
oOpetaM OKPyrulyl0 (popMy B BUe MAKPOCKONMYeCKUX PIMHUCTbIX KaTYHUHKOB, | 
KOTOpble acopOupoBalIN *KeNesHCTbIe COeEAMHCHUA H3 BOMHbIX PaCTBOPOB. By-_ 
Ayu NorpeOeHHbIM B TOILE OCaLKOB B yCJIOBHAX C1a60 BOCCTaHOBHTe/IbHOM O6- 
CTaHOBKH, IIMHMCTbIN MaTepHall KaTyHUYHKOB slerue 3aMellaicCA XJIOPHTOBBIM | 
HJIH TJlayKOHUTOBbIM BeuleCTBOM, 4M CryCTKOBbie, Oovee MIOTHbIG YaCTHILB, | 
CHJIbHO HACbIINeHHbIe THAPOOKHCaMH wKese3a. : 
rake a M3 KOTOPOrO H3POTOBJeH JaHHbIH WIM, B3AT BO,2 M OT KPOBIH pyA- 

» MOKPbIBaeMoro OpeKuneBHAHDIMU rinHamu. M3 sToro caekyeT, 4TO 
Mpollecc PyAHOrO OO/MTOOOpasoBaHNA AaHHOrO Obpasua HaXOMMJICA NMI B 
HavaJIbHOM CTAaLMH HW Obl MpepBaH BcMeACTBHe ObICTPpOl U30NAUMH pyAHOTO 
ocaKa OT BOA OacceHHa BTOPrHyBLIMMHCA TIMHUCTEIMH MpoLykTamMu rpxAseBoro 
By/IKaHH3Ma. Ha6sogaemble mo, MUKpockorom CryCTKH HW KaTYHUHKH He MOMMA 
ae B OOJMTbI CO MHOFHMH KOHUEHTpaMu, TaK KaK H3MeCHeEHHA H3HKO- 
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CKMM COCTaB MIpakTHyecKH Take 


x UMHNeCKHX YCNOBUH BOLHOK Cpebl NO HUX He JOCTHTa/IM M Obl MpeKpallen 10- 
eTYN B UIMCTbIM OCAOK MKeNe3HCTLIX PACTBOPOB H3 BOs Oaccelna. 

_ Xapaktep oojMTooOpas0BaHuA JPyrHX cJi0eB, MepeKpbIBaeMbIX OpeKuyee- 
BHAHBIMA TJIMHaMH, aHaJlOrH4eH PacCMOTPeHHOMY CJly¥alo C HeKOTOPbIMN OT- 
TYMJICHHAMM, BbIPaKalOUMMUCA B TOM, 4TO HeT-HeT fla HM OKaxKeTCA XOPOUIO 
OpasOBaHHbI OOJIMT CO MHOFHMMM KOHIeHTpaMH Cpe NepBU4HbIX CrYCTKOBBIX 
KaTYHYMKOBEIX OOJIMTOB, HO 9TO, BH/MMO, NPMBHECeHHEIH KOMMOHEHT M3 6oulee 
BbICOKOH OKHCJIEHHOH 3OHbI BCeEACTBME pa3sMbIBa PyMHOFO OCaKa B Ooslee MesKO- 
BOJHEIX yUacTKax Oaccelina. 

_ Ecaw Mb ae pyy camoro BepxuHero cJlIod (KOpMaHeBaA pyfa OKHC- 


OJIOMOK KaKoro-u60 MHHepada uM OONHTa (TaKOM THIMYHBIM WIA STOTO COA 
OMT MpefcTaBseH Ha pHc. 3), HaOJOMAIOTCA H OOJIMTHI HEOOJIbIMX pasMepoB 
OHM WJM [ByMS KOHI[eHTp amu BOKPYF CHJIbHO HMMper HUPOBaHHOrO rHApOOKUc- 
aMH xKele3a TIMHUCTOrO KaTyHUMKa. 
) Ileppaa pasHoBugHoctTb OoNMTOB OOpasyeTcA MyTeM HapacTaHuA KOHILEHTPOB 

a CUeT OKPyXKalollero Apo FIMHUCTOFO BellecTBa, a KOHICHTPbI BTOPOM pasHo- 
Bawocra OOJMTOB OOpasyloTcA MyTeM KOHIeHTpHyecKorO 3aMelleHHA THuApo- 
SKUCJIOB 2Keslesa MACCLI MepBHYHOTO OOJIMTA XJIOPHTOBbIM BellleCTBOM, I0- 
@flHee OKUCeHHEIM 10 ruporeruta. Ho B TOM u Apyrom cily¥ae NepBHYAbIM Cry- 
CTOK, HJM KaTYHYMK, MpeBpaTHJicA B HACTOALIMM OOMT KOHIMeHTpyecKOro CTpoe- 
HMA, 4TO Mpoucxoguso Gnarosaps OTHOCUTeNbHO CBOOORHOMY OOMeHY HajlOH- 
HbIx BOM ¢C pacTBOpaMH pyfHoro ocajkKa. 

~H. M. Crpaxos (°), xapakrepu3ya yclOBHsa OOpas0BaHA OOJIMTOB, OTMeUaeT, 

WTO UX Ppa3sBUTMe MPOHCXOMMT B YCJIOBUAX OCaMKa Ha IPOTAKeHHH MOUTH Bcel 
eTauu fMareve3a B 3aBMCMMOCTH OT (PH3HKO-XHMM4UeCKUX U3MeHEHHM Cpesbl. 
PaccmorpenHblii Hamu cilyyal MOTBepxKaeT BbICKAsaHHOe MOMOAKCHHE TEM, 
Ls MHOTOKOHICHTPOBBIe OOJIMTbI MOryT PaSBUBATbCA JIMIb IPH WacTbIX U3Me- 

e€HUAX (PH3MKO-XMMMYECKHX YCJIOBU OCa1Ka, B CyIeCTBeHHOM Mepe 3aBHCAIILMX 
OT aHasOrMuHblx W3MCHCHHH, MPOHCXOAALWHX B NPHAOHHOM Bose. 


J Vincracyt MHHepasIbHIX pecypCOB Tocrynm0 
om Akanemuu HayK YCCP - 6 XII 1960 
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TEOXHMHA 


O. B. WHUIKHHA 


OKUCJIMTEJIbHO-BOCCTAHOBMTEJIbHbIM NOTEHLIMAJ 
BEPXHEA AECATHMETPOBOH TOJILH YETBEPTHUHbIX 
OTJIOKEHHH YEPHOFO MOPA 


(I1pedcmaeaeno axademuxom H. M. Cmpaxoseim 19 IV 1961) 


Hanpapsenve mpoueccoB MuHepamoo6pa30BaHua, a TakxKe MeTaMopdu3allMH 
IPOMUTHIBAIOMLUX OCALKH BOL, T. €. MPOIMeccOB, MpoTeKalOwHX B MOPCKUX Ocal 
KaX B CTaMM JMareHesa, 3aBHCUT pee Bcero OT (PH3HKO-XHMHYECKUX YCJO- 
BHii Cpesbl. O6 STHX YCJIOBHAX MOXKHO CYJUTb NO PALLY CBASAHHBIX MeXKy COOOIO 
JAHHBIX MO COJepxKaHHIO OKHCHBIX HM 3aKHCHBIX (OPM *KeNe3a MU MapraHla, | 
IMECTHBAJICHTHOM MNOJIOMKUTEIbHOK HU LBYXBaJIEHTHOM OTPHILaTeMbHOK Cepbl M T.]. | 
Om MW Apyrve BJIeMeHTHI, OMpeeAIOMIHe PaBHOBeCHbI€ OKUCJUTEJbHO-BOC- 
CTAHOBHTEJIBHbIe CHCTEMbI B MOPCKHX OCALKaX, MOTYT TOM BAMAHHEM pa3MUHbIX 
(bakTOPpOB: KOMueCTBa H KayecTBa OpranwyuecKkoro BelllecTBa, AMCMepcHOCTH 
OCalKOB HM JPyrux,— CMellaTbcA, B pesyJIbTaTe Yero MOwKeT CO3LaTEcA HOO 
BOCCTAHOBUTebHad, JIM6O OKMCIUTebHaA cpegza. HenocpescTBeHHOw Xapak- 
TePHCTHKOH YCJIOBHH Cpefbl ABJIAeTCH BeJIMYHHA OKHCJIMTCJIbHO-BOCCTAHOBH- 
T@IbHOFO MOTeHIMaa, a TaKKe AKTHBHOM peakIHH. 

B mutTepatype MMeloTCA MOKA HEMHOTOUNCeEHHbIe JaHHbIe OO OKHCJUTEJIbHO- 
BOCCTAHOBHTEJIDHBIX NOTeHWMaax, OTHOCHINMeCA TIaBHBIM O6pa30M K BepXHHM 
cOAM OcayKoB. Tak, JanHpie A. B. Tpodumosa (') xapakTepH3yioT KOpH4uHeBbie 
OKHCJIeHHbIe OcatkH Bapennesa mops, C. B. Bpyesuya (*) — ocayxu Bapeniesa 
uw KapcKkoro Mopeli. CBogka JaHHbixX AIA pasJIMUHbIX THNOB ocayKoB UepHoro 
u Kacnulickoro Mopel u Apyrux BoloemoB npuBeneHa B. I. Capuyem (3). Jaa - 
OCaIKOB WeHTpaJIbHOH uacTH Tuxoro okKeaHa BeJIMYMHbI OKHCJIMTeJIbHO-BOCCTAa- 
HOBUTEJIBHBIX MOTeHWHAaOB ObliM H3MepeHbI O. K. Bopgosckum (*), Aaa Kann- 
(bopHuiickoro noGepexba Tuxoro okeaHa — So6ensom (°) u SMepu uv PutTten- 
Geprom (°). [locneaqHHe aBTOpHI aloT pacripemeseHve OKUCJIMTesIbHO-BOCCTaHO- 
BUTeJIbHDIX MOTeHWMaOB H B OCaKax NO BepTuKamH 702,5M. B cBoke (’) 
yKa3aHO, 4TO JVI OCARKOB MOpel UMeeTCA TOMbKO 600 onpexeneHHH OKMCJIMTEeJIb- 
HO-BOCCTAHOBUTeJIbHOrO MOTeHIMala, B TOM YncNe Ama UepHoro mopa 15*. 
B HacTOAIeM COOOUIEHHH MpHBOAATCA W3M€HCHUA OKUCJMTeJbHO-BOCCTaHOBH- 
TeJIbHOrO NOTeHIHaIa HM AKTHBHOM peak B TOJIe riyGOKOBOLHBIX OCaKOB 
Uepnoro MOPA, OXBATbIBAIONleH COBPeMeHHbIe, APeBHHe HM YaCTb HOBOCBKCHH- 
CKHX OTJIOKeHHH. 

Matepuan B Bue KOJOHOK OCaLKOB Obi COOpan BO BpeMA MeTOAMYeCKOrO peli- 
Ca SKCNeAMUMOHHOPO CyfHa «<BuTasb» B UepHom Mope B aBrycte 1960 r. Kononku | 
ObWIM MOJYYeHbI KaK NOpuWHeBO TpyOKol cuctempi H. H. CpicceBa u E. UV. Ky- 
AMHOBa (JMHOM OKOJIO 12 M), Tak H BIepBbIe IpUMeHeHHOM TpyOKOM uaMeTpOM 
OKOO 22 CM, NOSBONMBIeH NOMYYMTh KOJOHKM OoNbWIOTO AMaMeTpa C NOJIHEIM 
COxpaHeHveM CTpaTuukalluu coeB ocanka. Hemesenno nocuie NOHATUA TPy- 
OOK M BbIeEMKH KOJIOHOK MpOObI Mua ANA ONPeleeHUA OKUCMTeEMbHO-BOCCTaHO- 
BHTe/IbHOPO moTeHtMana (Eh) nm akTHBHOH peakunn (pH) Opin noMeLeHbI B 6aH- 


KM WM 3aKDPbITb! PEeSHHOBbIMU mpo6Kamu, yepe3 OTBepCcTHA B KOTODPBIX OblIM BCTAa- 
BICHbI JJICKTPO/JIbI. 


* annie B. T. Capuya (3). 


amet. 


Jina usmMepenua Eh 6binm ucnomp30BaHbi maTHHOBBIe QJIEKTPOMLT B BUe 
NaCTUHOK Mowlatb1o | cm’, B KayecTBe cpaBHHTeMbHOrTO ~— mpoBepeHHEIit Kaso- 


HOTeCHUMAaIa TPH HOPMAJIbHBIX YCAOBMAX OKONO 3 Yac. PesyabTaTH Napaimenb- 
BIX ONPeeeHHH He pacxoAuMCch Oonee yem Ha 5 MB. Usmepenua npoBogusuce 
a morenunometpe JIII-5. Okucnutenbuo-BoccTaHoOBuTembHbii noTeHuMant (Eh) 
} AOCOMIOTHBIX BEIMYMHAX, OTHECEHHBIX K BOOPOAHOMY SVIeKTPOy, onpenessut- 


Ta6auna i 


1 


Caot B ocayKe. 
eM OT NOBepXxH. 
| yHa Mops 


Eh, 


Kpatkoe omucanHe ocagqKon nan pH 


a Koaon ka co ct. Ne 4745, aamnot 1270 cm; ray6una mops ~1700 m; 41°40’'4 c. m.: 


40°32’ 1B. a. 

wai : 

. 10—20 [aunucto-uspectKoBhii HJI MMKpocaoucTHIit; CoBpemeHubie oT- | —176 Cais 
¥ JOKeHUA 
) 260—380 | Tanna ceporo wpera c xenTOBaTO-3eNeHOBAaTHIM OTTeHKoM, u3-|—151] 7,45 
; BeCTKOBaA C MpociosMH ruy~poTpounuta. HopoesKcuncKue 

4 _ OTMOMKEHK A 
~ 620—650 To xe —166 | 7,67 
— 704—720 Tauna *KenToBato-ceporo wBeta, caa6ononocuatas, maotTHaa, | —101 | 7,73 
5 BA3KaA. HoBoeBKCHHCKHe OTIOKeHUA 
4013—1030 | Ta xe rauna, Gonee Temxoro orreHKa u Gonee nnoTnas. Ho-|-+14 | 7,50 
A BOCBKCHHCKHE OTJIOKEHHA 
417i—1192 | Ta xe rauna, HO Gonee, yeM NpesbiZyuMA Cuoli, cBeTnoro ce-|-+74 | 7,40 


j poro TOHa. HopoeBkKcHHCKHe OTJIO*KeHHA 


| Kosonka co cr. No 4751, anunch 1146 cm; rnyGuna mops ~2200Mm; 43°12'3 c. m.; 


- 


5458 
199-210 
442430 


| 726—740 
” 
‘ee 


D Kononka co ct. Ne 4752, aannon 
» 


CKHE OTJOKEHHA 
34°07'8 B. 2. 


[anna cepas,o6oraiieHHad OpraHu4eckHM BeulecTsom. J[pesxe- 
YePHOMOPCKHE OTJOKCHHA 

Tunuctpiii un, vepxpili c Mukponpocnosmu. J[pesHeyepHomop- 
CKHe OTOKeHHA 

Tamua cepaa, B MecTax oOorameHHA THApoTpovauToM nouTu 
yepHas. HoBoeBpKcHHCKHe OTAOKeHUA 

[anna cepa c 2KeTOBATBIM OTTCHKOM, C HeACHO BbIpaxKex- 
HbIMM TeMHBIMH NpOcsoOsiMu 


Ni 30°D0-7 Be Ie 

© {0—20 Pamnuctbii HI 3emeHOBaTO-cepbii, OHOPOLHEIN, NomyKUAKHH. | —184 | -7,90 
is CoBpeMeHHBIe OTOMKeHUA 

~ 800—320 Tamua mosocuatad ¢ ru_poTpoHAUTOM B BHZe MATeH M NonOc. |—184}| 8,00 
| HopoeBkcuHCKHe OTJO2#KeHHA 

630—650 | Tauna cpetno-cepan c seneHOBaTBIM OTTeHKOM, NatoTHan c|—4104| 7,90 
5 npocwosmu rufpoTpousmuta. HopoepKcuHckne oTMOKeHUA 

875—890 | Inuna cepas c npocnoamu cmoguctoro anesputa. Hopoesxcun-|-++ 6| 7,75 


720 cm; rny6una Mops ~2200 m; 42°32’9 c. w.: 


—219| 7,95 
—220| 8,05 
—4128| 7,85 
+ 417,80 


Komnonka co cr. Ne 4754, qaunoi 720 cm; rayOuna Mops ~1300 m; 41°35’8 c. u.; 


29°24'7 B. I. 
T auencto-u3BeCTKOBbI HA, MATKHH, HMeIOTCH JpbIOHTOBHIe Mu-|—258| —_ 
Kponpocsiou. CoppemeHHple OT/0xKeHUA 
[auna s3eyienopatTo-cepan, MATKaA, BA3Kaa, MMKponpocnon|—178| — 
npbiouta. JipesHevepHOMOpcKHe OTAOmeHUA 
To Ke —179| 8,10 
ee —190; — 
| [auua temHo-cepad, C MpHMecbio rusxpoTpounuta, nnoTHasn, | —127 8,32 
BA8KaA, C HeACHbIMA MpocsioAmH. HopoeBKcuuckue oTs0xe- 
HUSA 
To *e — 20| 8,15 
13* 424 ) 


ca no dopmyse: Eh = Easw-+ 250—-0,6542 — 18), rue £ — Temmepatypa Bo3sAy- 


xa B sadopaTopHuH. jf 
AxTuBHand peakIMaA H3MepsAsaCb CTCKAHHbIM 3JIEKTPOLOM Ha TOM 2K TIOTCH- 

unomerpe. Betvununt pH 1aHel 6e3 MompaBoK H Oe3 IpHBeAeCHuA K TemnepatTypely 

insitu. Jlanneie Eh u pH ana 4 KoOHOK OcaLKOB MIpHBeeHbl B Taon. 1. 
Tonula YepHOMOPCKHX OTNOMKeHHH, KAaK H3BeCTHO, COKeHA COBPeMCHHBIMH, 


peBHeyepHOMOPCKUMH H HOBOCBKCHHCKHMU OTJIOKCHAAMH pa3sHOH MOULHOCTH 
B pagHbIX y4acTKaX MOPA. CoppeMeHHbIM H [\peBHedepHOMOPCKHM OTO*KeHHAM| 
OObINHO TIPUCYULM PesKO BbIpaxKeHHble BOCCTAHOBUTeJIbHbIe YCOBAA Cpesbl. Tana} 
HUX XapakTepeH cepo-seJIeHbl IBeT, MpHcyTCTBHe BOCCTAHOBJICHHEIX COCKHHE-| 
Hui ceppl (8), 2xemesa (MpeHMylecTBCHHO B 3akucHol pope (°)), YacTo cBoooL-| 
Horo cepoBosopona (1°), wkeIOUHOH Xap aKTeP MIPOMUTHIBAIOULAX OCAKH BOM, HUS- 
Koe cojepKanve B HUX CyJbipaT-HOHa, KOHIUCHTPalu KaJbidaA W MarHHs, BbI- 
COKHH WleNOUHOM pesepB H 3HAUUTeJ_HOeS Hakommenue HoHa aMMoHHsA ("). 
Eh 9Tux OTIOKeHHM B BepXHUX COAX HMECCT OTPHILaTebHbIe SHAYeHUA, NO-§ 
paaKka 200 MB, Ip 9TOM HO Mepe yriyONeHHAa B TOMLULY oTOKeHHM aOcoOTHAA 
ReNMUHHa MoTeHUMaIa yMeHbuaeTca. Bement 3a JIpeBHedepHOMOPCKHMH OTJIOXKEq 
HHAMH WLyT HOBOCBKCHHCKHE. [panna MexkAy HAMM BbilesmAeTCA Bera OYCHH! 
geTKo. Jia HOBOCBKCHHCKHX OTNOKeHu XapakTepHa OoNee BbICQKAaA MOT 
HOCTb, CBeTILIe cepo-romyOble wBeTa, MHOTMa C TeMHbIMM WATHaMH, a HuKe 7 
8m — c 6ypbIMH OTTeHKaMH. Coyepxkanve opranuyeckoro BeUllecTBa Avila 39THX) 
cyioeB OcalKa Kpaline HU3KOe, NOpALKa 0.5% opraHuyeckoro yriepowa, CBO- 
6OMHbI CepOBOOpoA OTCyTCTByeT. Bob, MpOMmuTbIBaloulwe HOBOCBKCHHCKHCS 
ocaKH Ha yKa3aHHbIX PilyOMHaxX, HMeIOT XJIOPUAHO-HATp Mii-KaJIbILMeEBIM THI, 
OHM TOUTH GeccybpaTHbl UH MMeIOT HU3KHH, 10 CpaBHeHHlO C X JOPHAHOMLeJIO4 | 
HBIMH BOWaMU, WleTOuHON peseps. Eh ocaqkoB Ha STHX riyOuHax WMeeT MOO 
*KHT@JIbHbIe 3HAYeHHA. vie | 
Vismenenue 3HaKa MOTeHMaa B OTJIOKCHHAX Ha raryOuHax 7—8 M OT MOBepX 
HOCTH Ha MOPA XOPOLMO coracyeTCA C H3MCHeHHEM BCerO XapakTep a OTJO*KeHHH 
4 TAKKe NOABJICHHeEM WIM YBeMYeHHeM KOHIUeHTpalMn Ha STUX rayOuHax & 
ocaf\KaX OKHCHBIX MOpM 2*e7esa « B w3Menenun akTuBHoh peaxuuu (pH) 
UMeeTCH TCHICHIMA K MOHMKEHUIO ee C PIYOMHOM MO KOJOHKE. Takum o6pa3som, 
BEIepKUBAeTCA HaGMOLaeMad B OONbUIMHCTBE CTyUaeB ANA OCaKOB pa3JIM4HBIX 
BOMOCMOB CBA3b MexLy BeMuMHaMy Eh ui pH, ormeyaemas u B. I. Capuyem (*){ 
TlowyueHHble WanHble MOKa3au, ATO OKUCJIMTebHO-BOCCTAHOBUTEJIBHEI Ht 110: 
TeHIMasl, XApakTepH3ylOWluh PuSHKO-XMMHYeCKy!IO oOcTaHOBKy, MpHCcylilyio Co: 
JOHOBATOMY HOBOCBKCHHCKOMy GacceiiHy, MMeeT MOMOKUTEJbHBIC ' 3HaueHHsA, 
3ro yOeqUTeIbHO OKasbIBaeT, YTO B OTMMUME OT COBPeEMeHHOTO UepHoro Mop 
3TOT 6acceiiH HMeJ HOPMAJbHbI Ta3OBbIM peKHM M B HEM OTCYTCTBOBAJIO CePO} 
BOMOpomHoe 3apaxKeHne. 


- Tlocrymusio 
16 IV 1961 
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* O cofepmanHHn Tpexnc , | 
BaJICHTHOPO 2Ke1e3a B HOBOCBKCHHCKHX OCayKa 
KOBaHHbIe Jannbie H. M. Crpaxosa. eet 
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Jloxaagn Akagemunu nays CCCP “inte 
1961. Tom 139, Ne 5 iit, WiGe 


_OKEAHOJOLHA 


X. M. CAMJOBA u A. fl. JIACHLbBIH 


; CTPATHFPA®HA OCAXKOB HW MAJIEOPEOrPA®HA 
' BEPHHIOBA MOPA B YETBEPTHUHOE BPEMS 


(IT pedcmaseaeno axademuxom H. M. Cmpaxoseim 18 II 1960) 


| [lo matepvasam 5, 8, 10, 13 u 16-ro petcos skcneqMHMoHHOrO CyAHa «Bu- 
‘tasp» Muctutyta oxeanonorum AH CCCP B 1950—1954 rr. usyueHbl JIMTOJIOTUA 
_M pacmpefesenue cbopamunucep B MOBepXHOCTHOM CJI0€ OCAAKOB, a TakKKe B KO- 
| oHKax rpyHta. Bo Bcex KOJIOHKAaX AMMHOH 10 34,5 M OOHapy2KeHbl paKOBMHbl 
“COBPeMeHHEIX BHOB copamunucep Xopowieli coxpaHHOCTH, Ge3 CeMOB OKATAH- 
‘HocTH. B Hactosilel paboTe paccMaTpHBaloTCA TOJIbKO TPH KOJIOHKH, HaHOosee 
jxapaktepHpre A ONpemeneHHBIX TTyYOMH H OCHOBHBIX MOP@OJOPM4eCKUX Sue- 
‘MeHTOB BepvHropa Mops; MCMOMb3OBaHbI TAKKE M JLOMOJIHUTebHBIE MATepHalIbl 
i JPYI¥M JIMHHbIM KOJIOHKaM. PacnouloxKeHve mpo6 Jano Ha puc. 1. Onucanne 
“pesbecba Ha M OcaLKOB ano pauee (’, *). OcamKu 3anaaHo rmyOOKOBOJHO KOT- 
| joBpuHbt BepHuroBa MOpaA XapakTepu3syloTca KONOHKOH co craniuu Ne 619 
(57° 43’ c. m., 166°17’' B. 1., rayOuHa 3655 M, AIMHa KOJIOHKH 1410 em, ruspocta- 
quuecKad TpyOKa); 10a no~BosHoro xpeGra Iupmopa THnMuHa CTaniMA Ne 1039 
(59° 13'4" ce, m., 171° 01'1" 8. a., rayOuHa 910 M, ANHHa KOJOHKU 588 cm, 
| MOpMHeBad paMHad TpyOKa); AA MaTepHkOBOrO CKWJIOHA Vy KopskcKoro mo6e- 
| pexpa — cranuua Ne 1032 (60°03’2” c.m., 172°13'4" B. 2, riy6uHa 2634 M, 
| WIMHa KOJOHKH 505 cM, NopiiHeBaa paMHas TpyOKa). 
|) Ha ochopaHuu uccrefoBaHHaA AMTONOPHM WM paciipeyeieHusi OHHBIX 
| dopamunudep yaeTcs BbIeINTb B KaxKMOH H3 KOJOHOK HeECKOJIbKO FOPH3OHTOB, 
| OTBeUAIONIMX ONpeeseHHLIM MasleoreorpauyecKHM HSMeCHCHHAM (cm. puc. 2). 
B® Craunua WN 619. Bepxuuli col ocaqkoB (ropH3oHuT 1) cnoywKeH Msar- 
| KMM A@JI@BPHTOBO-IMHUCTEIM 3@JIEHOBATO-CePbIM HJIOM C OTICIbHBIMH JIMH3aMH 
“KpynHoro asiepputa, MomiHocTb 40 cM. Tlo noctenenHoli rpanvye C H3MeHeHHeM 
| (Beta, NMOTHOCTH HM TpaHysOMeTpH4ecKOrO COCTaBa OH CMCHACTCH WJIOM, TIMHH- 
| cTbiM, romy6oBato-cepbim (ropHs0HT 2), JMIKUM H WlaCTHUHbIM, C OTCJIbHBIMH 
'JMH3aMH MensmoBoro Matepuana. Ha ropusouTe 90—140 cm ocaflokK mepexo,uT 
| B WJ, AIeEBPpHTOBO-TMHUCTHIM, C JMH30H KPYNHOFO aleBpHTa ie;lJIOBOTO COCTaBa. 
| Hwxe B mpefenax ropusoHta 2, B TOME FIMHMCTEIX FOJLyOOBaTO-CepbIxX HJIOB 
|} BCTpedeHbl MHOTOUNCJIeHHbIe YepHbIe HU Oypble MeJIKO- H KpylHOaJieBpHTOBBIE 
MeMJIOBbIe MPOCMOH MH JIMH3bI MOLIHOCTHIO 10 5—8 cm. Topu3ont 2 mpocTupaeTca 
or 40 no 383 cm no KONOHKe (MOILHOCTS 343 cm). Ilo peskoit HepoBHOM rpanutte 
| _¢ W3MeHeHHeM rpaHysoMeTpwyeckoro CocTaBa H lBeTa pacnoslaraeTca ropH30HT J, 
Unperctapnenupii KpyNHbIM ayleBpHTOM H MCKHM TICCKOM, TeMHO-cepbIM, OYPbIM 
aoe YePHBIM, MeMJIOBOTO COCTaBa, C OTACAbHBIMH SepHaMyt nemM3bl. B nensOBon 
| Tome HMeIoTCA TOHKHe Mpocson TIMHUCTOrO va. Hyxe ropu30HTa 3, HMer0- 
| mero MomtHocTh 42 cm, c ropusoHTa 425 cM, NOABNAeTCH HOBbIM| TOPU30HT — FO- 
| pusont 4; asIeBPHTOBO-FIMHMCTEIM WI, rosyOoBaTo-cepbiii, NOTHIN, C OTAeJIb- 
| HEIMH JJMH3aMM KpynHoro asleBpuTa HM MenKOrO TecKa nensjoBoro cocTaBa. To- 
| pu3onTt 4 npocTupaetca OT 425 no 650 cm HW CMeHseTCH M0 nmocTeneHHOH rpaHuue 
| ocaaKamu ropu3oHta 5 — O¥eHb MVIOTHBIMH rom yOoBaTO-cepbiIMH WJiaMu C pel- 
| KHMH Me@JIKUMM JIMH3aMM TI€MJIOB (momHocTb 30 cM, TOPH3OHT 650—680 cm). 
} Huxuas sactb KoOHKM (rOpH3OHT 6) cmoxkeHa MONLHOK TOME AaJIeBpHTOBO- 
PAMHUCTOFO Hula, MMOTHOTO, FOsyOOBaTO-ceporo, C MHOPOUMCJIEHHBIMH MpOCsOAMK 
IMH3aMM TlemioBoro KPyNHO- WH MeNKOaeBpHTOBOrO MaTepHala. Smecb 2Ke 
BCTPeYeHO HECKOJIbKO YaCTHL TpaBuA MW PAJbKM jleqOBOrO pasHoca. 
_ Takum o6pasom, B KOJOHKE HaOMOLalOTCA KaK MepHOAb! peskoro pasBUTHA 
_BYJIKaHH3Ma C MHOTOWJCHHBIMM MeMJIOBbIMH MIpocnoAMM, Tak H MepHOsbl 3aTyxa- 
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HUA ByAKaHHYeCcKOH JeaTebHOcTH. B nenJIOBOM*MaTepHaue npeoOnalaror cTe 
KIO, PyAHbIe MHHepaJbl, poroBble OOMAHKH,; COfepxKanue TAKCON cbpakuwuu Jo 
cruraet 30%. Ilo BeujecrBeHHOMy COCTaBy OCaKH B 3TOM KOJIOHKe OTHOCATCA Kil 
O6JIOMOYHBIM, TaK KaK cosepxaHue CaCO; nurge He npespmmaer | ,9% ;SiOzamopoal 
or 1,2 0 3,5%. Tlenaosple npocsiou caGo xesesucTble (10 6,3%). in 
Topu30nTbl, BbieseHHble B KoNOHKe Ne 619, m0 dopamunnepoBomy ananus 


cei yIOulne: 


Puc. 1. PacnonomwenHe H3y4eCHHBIX KOJIOHOK B 3alaqHOH uacTH 
Bepnuropa mops, cxema OaTAMeTPHH B BHCKOHCHHe (no dopamuHnde- 
pam)H coppemenupre. /—H306aThI (B MeTpax) COBPeMeHHEIe, 2—n300aTH, 
mpeznolaraemble no JOHHbIM (opaMHHHdepamM B BHCKOHCHHe, 3 — 
H3Y4eCHHbIe KOJOHKH JOHHEIX OCalKOB (yKa3aHbl MX HOMepa) 


* { ropu3oxt (0O—70 cm) coxepxUT TONbKO Necuany1o aOuccanbHyWw dayny | 
tbopamuHudep, THNMUHYIO Ia KOTAOBMH Bepuurosa Mops (Cribrostomoides sp. | 
M HeKOTOpble npescTraBuTenmH poxa Rhabdammina). | 

II ropusout (70—820 cm) conepxuT dbayHy M3BeCTKOBEIX (bopamuHudep, | 
M TOJIbKO Ha ropusonTe 70—140 cm Hapsyy Cc HUMM BcTpeualoTCA TaKxKe PelKHe | 
rIlyOOKOBOHbIe ecuaHble (bopMpl. KosmuecTBO H3BeCTKOBHIX opm B mpememax | 
ropu3onta // KoneOneTca, MocTuran MakcuMyMma Ha 300—380 cm. Cpeau 25 Bx- } 
OB PopamuHNdep, O6HapyxXeHHbIX B 3TOM TOPpH30HTe, HavGoslee pacnpoctTpanex- | 
HbIMM ABJIAIOTCA; Cassidulinoides purkerianus (33%), Pseudoparelia pacifica 
(23%), Uvegerina peregrina subsp. 2 (14%). Bce Bu B HacTosmlee Bpema 
8 BepwHrosom mope o6utaioT Ha riyOunax 0 1500 m. HeGompuroe KonmuecTBeH- 
Hoe comepxanne Popamunndep (10 150 sx3semnsaposB Ha 50 r ocayka *) no3Bo- 
JH€T CUMTATb, YTO BO BpeMaA OTMORKeHUA J] ropH3s0HTa riyOuHa Gbima He MeHbIUe 
1500 M, T. e. 3anaquan KoTAOBUHAa Oba Ha 2—2,2 KM MeyIbue, ¥eM B HACTOAIee 
Bpema (*, °); B nepHOl OTAOAKeHUA O2aKOB 3TOFO TOPH30HTA NPOUCXOLMN pes- | 
K€ W3MeHeHHA TJIyOHHBI. 

IIT ropusour (820—1200 cm) wa cranuun Ne 619 dopamunudep He comep-— 
*KUT,OMHAKO Ha cTaHiuaAx NeNe 967 u 540 u3 rmy6oKoBo,HOM YacTH MOps OBLNH | 
OOHapyxKeHbI (popmbl Gonee ryGoKoBogHbie, uem Bo J// ropusoute (Nonion | 
pompilioides, Cibicides pseudoungerianus, Elphidium sp. 3 “ ap.). Nlomumo 
ONYCKAHMA Ha, MPOWCXOAMBUIerO B 3TO BPeMA, OTCyTCTBHe tbopamuHUdep, He- | 
COMH€HHO, CBA3AHO TaKKe HW C HHTCHCHBHOM BYJKAaHM4YeCKOH eATebHOCTHIO. | 

IV ropusont (1200 cm 0 Hu3a KONOHKM) BHOBb XapakTepH3yeTca noaBsie- | 
HHEM B HEOOJIDIIOM KOJMYeCTBeE H3BeCTKOBLIX dopamunudep (10 BusoB) c mpe- | 
o6laqanvem Globobulimina pacifica (33%), Virgulina concava (25%), Val- 
vulineria ochotica (16%), *xuBymNX Cefiuac B TaKMX KOMMUeCTBAaX Ha rayOuHe 


poe Meteo 
* 
Siech H HWKe KOIHUeCTBO (bopamHnudep yKasano na 50 r ocagKa, 
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/4500—2000 m. HesnHauutembHoe KomMuecTBeHHOe pacmpocTpaHeHue dopa- 
/munudep B 9TO Bpems (He Goviee 50 9K3eMMIAPOB) 3acTaBJAeT CUNTATH, UO Ply- 
(OuHa B 9TO BpeMaA Obla He MeHee 1500—-2000 m. Cyya no KouoHKaM Cc Apyrux 
oe Ha cTaniuu Ne 619 BcKpbita TobKO CaMaa BepXHAA YaCTb TOPH30H- 
a IV. 


Gmangun NGG Cmanqun W039 Gmanyun N 1032 
0 a 4000 0 


400 600 


40 80 100 150 400 600 43.8000" 


Puc. 2. JIuTonormueckul CocTaB Hu pacmpeseseHHe cbo- 
pamunndep B THIOBbIX KOOHKAX HS Bepuxrosa Mops. 
Tunbl OCAMKOB: @ — MeCOK MeuKHM, 6—avleBpuT Kpytl- 
HBIi, @— M@JIKO@JIEBPHTOBbI Hs, @ — aJCBPHTOBO- 
PIHHHCTENL Wd, O — PAMHHCTHIM WI, @ — TaibKa W rpa- 
BHH JemoBoro pa3sHoca; KOMIICKCHI cbopamMHHep m0 
BepTHKaIbHEIM ayHACTHUeCKHM | 30HaM: oe — mecda- 
HbIe PopaMUHUdepbl aOUCCaIbHOH SOHBI, 3 H3BeCcT- 
KoBbIe (popamUHHepsl HHAKHEeTO OTMEWTA OaTHabHOH 
30HbI, u — H3BECTKOBbIC tbopamunHdepbl BepxHero 
oTyena 6aTHalbHOM 3OHbI, K —H3BECTKOBBIE cbopamu- 
HUep bl cySIMTOpabHOM 30HbI; 2 — analllSHpoBaH- 
ype mpodnl. ApaOcKHMu wndpamv o603HaveHbl OCHOB- 
ype JIMTONOFHYeCKHe TOPH3O0HTHI, PHMCKYMH — TOPH- 
30HTHI To @opamHuR@epam. Konnuectso cbopamunudep 
jlaHo B UMCIe JK3eCMIVIAPOB Ha 50 r ocaqKa 


Crannuua Ne 1039. Jiuronormueckoe UCceqOBaHHe NOSBOMACT BbILeJIUTb 
'B mpelemax KOJOHKM TpH YeTKO pa3s/MTaIONIMXCA ropu3onta. Topu3soHT {— 
| OUCHb MATKHM 3eeHOBaTO-cep bili KPyNHBI avleBpuT, MepexoAAlMn HWE TO- 
| pu3outa 9 cM B roslyOoBaTo-cepbiit BASKUM aJIeBpHTOBO-PIMHUCTHIM HJ C IpHMas- 
| KaMM TupoTpoumuTa (ropH30HT Q—140 cm). Topu3sont 2 — IIMHMCTBIM roy6o- 
| Baro-cepbili MMOTHBI C CaObIM 3alaXOM cepoponopowa Ha (ropH30HT 140 
A30 cm). Popusont 3 — aleBpHTOBO-TJIMHHCTBIM OUCH NOTHIN yupyrHu roryoon 
‘J C CHJIbHBIM 3amaxoM cepoBoslopoja. Ha ropusoute 506 cm oOuapyxeHa raJib- 
E, jlemoporo pa3Hoca. B mpefemax KOJIOHKH HE OTMedaeTCA MpocsoeB BYJiKaHH- 
| 'yecKoro nensjia — ByKaHu3M B palione nowposHoro xpe6ta Wiupmiopa oTcyT- 
|}eTBoBa. Ilo Bcel AIMHe KOJIOHKM OCaIKU o6nomounbie. Ilo MarepHanam dopa- 


| MuHMcepoBoro aHaH3a BbIeAIOTCA ABA TOPH30HTA; | 
| I ropusour (O—300 cm) cofepxxuT 17 BYOB fe egets ol Saeed 2 c 
npeoOmananuem Uvigerina peregrina subsp. 2 (30%), Elphidium sp. (30%), 
Angulogerina angulosa (12%). Oouee KonMYecTBO dopamuHUdep AocTHraeT 
800 sx3emnunpos. B HuKHeli mosOBAHe TOopHsoHTa (I1pHOH3ATEIbHO ern a 
THUeCKOM FpaHHIlbl TOPHSOHTOB 1 wu 2) npeo6sagaer Bulimina exilis ( ‘), 
HpusemM KOsIM4eCTBO BospacTaeT AO 3500 sK3emnusapoB. B HacToallee BpeMA 4 - 
Hap Yy2KeHHbIe B KOJIOHKe BHJ[bI B CTOJIb 6OJIbIIOM KOIMYeCTBe OONTAIOT Ha TiyOu- 


fax yo 1500 , T. e. rayOunbt B NepHos oTjomKenua ocaikos / ropusouTa COOoT- 
| as COBpeMeHHbIM. 
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// ropu3out (300 cm — HYXKHSIS| YACTb KOJOHKH), TAK *Ke KAaK WH Na CTAHUH 
Ne 619, xapakTepH3yeTcH MOABJIEHHeM HOBOTO KOMMIeKCa cdopamunudep. B Ha 
cTOatlee BpeMA OHH OOUTAIOT Ha ryOuHax 2CO—250 cm, H, TaKHM o6pasom, 3yec|) 
uMeO MeCTO MOJHATHe WHa Ha 6CO—700 m. Bcero BetpeyeHo 20 BYOB W3BECTKO 
Bux bopamMuHudep c npec6magqanuem Uvigerina peregrina subsp. 1 (25%) 
Cassidulina californica (25%), Elphidium groenlandicum (17%) u Cassidulin 
norcrossi. smechovi (14%). O6mjee KomuuecTBO opaMuHHudep OueHb BeJIHKO 
no 3760 9K3eMILIAPOB. 

Craunuua Ne 1032. To nutonormuecKkHM IpH3HaKaM YeTKO BbIeAtOTCS 
TPH OCHOBHBIX TOPH30HTA: | 

Topu3ont | —wua rawnuctEii, cia6o AMatomoBblit (10—380% SiO2 axopoa)} 
C pelKUMM “acTHIaMH rpaBHsA JlefoBoro pasHoca, C 3amaxOM CepoBoLoponé 
(ropv30HT O—116 cm). 

Topu3ouT 2 — wat ca60 MaTOMOBBIN, aJIeBPHTOBO-IJIMHHCTHIN, 3eJIEHOBATO} 
cepbili, C MpaMOpOBHAHOM TeKcTypol, HHxKe TopH3soHTa 206 cM NocTeneHHO Me 
PeXOAALLHH B CaO WHATOMOBBIii 3e/IeEHOBATO-CepbIM TIMHHCTHIM WJ, a C POPH3OH; 
ta 216 cM CHOBa aJleBpHTOBO-PIMHUCTHIM, MOMOcuaTEI (ropusoHT 116—260 cm): 

Topu30nT 3 — WJ TAMHHCTHIM, OYeHb MJIOTHBIM, B BepXHel 4aCTH CJIOA 3ese 
HOBaTO-Cepbili, a c ropus0Hta 310 cm nosocuarTHiit, c 3amaxom cepoBogopoya. H 
ropu30HTte 378 cM — TaJbKa JIelOBOrO pa3sHoca. 

Ilo qaHHbIM dopamuHNdepoBoro aHaH3a BbIeMAeTCA MBa FOPH30HTA: ] 

I ropusont (O—260 cm) c HeGo.bLINM cofepxKaHHemM copamunndep (fo 175 
9K3emiIIapoB). Pacnpoctpanenbi HbIHe 2KUByuHe BHALI Elphidium: sp. 2, Den 
talina pauperata, Cassidulina subglobosa, aHmxKe 115cMB HeOONbIIOM KOE 
cTBe Take Bulimina exilis, 6omee MesIKOBOJHaA, 4eM TIpesbiyuine. 

II ropusont (260 cm — Hu3 KOJIOHKA) — pe3KHH pocT OOulero cosepKaHHa] 
cbopamunudep (go 400—3000 sK3emnaapos), mpeoOmafanue Chilostomellinay 
fimbriata (30%), Globobulina pacifica (25%), Virgulina concava (16%), 
Nonion scaphum (10%), »xuByuux B OobUIOM UNCIe ce4ac Ha riyOuHax 500— 
1500 m. Ilo-BuzquMomy, BO BpeMa oTmoxeHHaA // ropH30HTa riyOuHa He Mpe- 
Bbimaia 1000—1500 m. 

M3 Bcex OMMCaHHbIX H H3yYeHHbIX KOJOHOK BepHHroBa MOPA MOKHO ClesaTb} 
OOH BbIBOL, YTO WHO STOTO BOOeMa B UeTBEPTHYHOe BPeMA HCMbITANO WBy-| 
KpaTHOe NOLHATHE Ha COTHH H ThICAuM MeTpoB (// u JV ropH3OHTHI) H OllycKaHHe} 
(/ u JI] ropusontet). Ha ocHoBaHHuu MCCeLOBaHHA OCANKOB jlaJIbHeBOCTOUHBIX 
Mopeli ObIm0 ycTaHOBsIeHO 0 Kpaiinell Mepe AByKpaTHoe OvlefeHeHve Ha CeBepo-| 
Boctoxe CCCP (*). Ilo ,aHHEIM dopamuHudepoBoro aHamu3a, | ropu30HT COOT-} 
BeTcTByeT rosoueny, // — Buckouncuny, /// — canramy u /V — nsmuoncy.| 
B mepHogbl OsefeHeHH pe3KO yCHIMBaeTCA BYJIKAHHYeCKaA AKTHBHOCTb, Ipo- 
HCXOAAT NMOLHATHA JHA [aJIbHEBOCTOUHBIX MOpeH, YCHJIMBaeTCA JIEMOBbIN pa3- 
HOC rasibKH WH rpaBua. J{a BrlopmMa (// ropH30HT) Ha OCHOBe BCeX HMeIOULAXCA 
MaHHBIX 1O PpacipeseseHHIO JOHHEIX tbopamuHudep Obluia MOcTpoena NpHOM3H- 
TeJIbHad OaTHMeTpHyecKkan cxema (pue. 1). TlocmeqHee HHTeHCMBHOe OnycKaHHe 
HMeJIO MeCTO B Havasle TOMOWeHAa, MpH4eM paHOHbI COBPeMeHHHIX KOTJOBHH Be- | 
PHHFOBa MOPA OllycKaIHCcb ObicTpee, YEM MATePHKOBbIM CKJIOH, T. €. HHTCHCHB- 
HOCTb NOrpyKeHHA yOulBasla NO HanpaBeHuio K Gepery. B HacTostlee BpeMs | 
sH0 Bepnuropa Mops RocTurmo HavOoubUIMX r1yOMH 3a BCIO BTOpy!0 NOJOBAHY 
ueTBePTHYHOTO BpeMeHH. YMeHbINeHHe PTyYOMHbI OOMIMHO MPAMO He OTPaxKaeTca | 
B U3MeHCHHM TpaHyJIOMeTpMyecKOrO CocTaBa OcafKOB (°): CBA3b MexKy pac- 
npeweienwem opamunndep A AMTOMOrHeH CIO*KHAA,OMpeseIAeMad KOHKPETHO fi 
(busuKo-reorpacuyeckoli O6cTaHOBKON. 

Roo e OKeaHOJIOrHH Mocrynusio 

Akajlemuv HaykK CCCP 15 II 1960 

eRe ee erg ie JIMTEPATYPA 
go, 1287. SO Pea wun ae Bee: Sommaetl ma cere cee 
of. B. Vauanon Wb Bokmeawe Bie Kaden 4 AHCOCR. 
29 (1959). 4X. M2 Ga teen : ree in k Ip. HCT. OKeaHOJI. 

, IIpupoga, Ne 10 (1958). H.M. CT pa xo es nyipas 


O6pasopanue OcalKoB B COBPeMeHHBIX BO i 
moemax, Msg. AH CCCP, 1954, & H. M. : 
v a, Intern, Oceanograph. Congress, 1959. “i : en : ae ‘ 3 
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_UHTOJIOPHA 


M. M. BYTCJIOB, M. 9. KOPH u | C. H. MYPOMULEB | 


ACHOJIBSOBAHVHE IJIEKTPOHHOONTHYECKOLFO 
FIPEOBPASOBATEJIA (YCHJINTEJIA APKOCTH) B CBETOBOM 
VW JIOMHVHECHLEHTHOMW MUKPOCKONANM 


(ITpedcmaeaeno axademuxom B. IT, JIunnuxom 2 IIT 1961) 


ae 


\ OHM u3 HavOouIee CepbeSHBIX MpeNATCTBHA, 3ATPyAHAOWIMX MUKPOoTo- 
| KMHOCBEMKy %KHBEIX (pJIyOpeCHMpy!oWlNx OObEKTOB C MOMOIIIbIO JIKOMMHEC- 
| WeHTHOPO MUKPOCKONa, ABJIAeCTCA HefOCTaTOUHAA APKOCTb UX dlyopecileHMn. 
'Bos6yxwaempii y.-c—). WIM CHHMMH slyuamMu cBeT cCOOcTBeHHOH d.lyopecieH- 
_ 4M MUKPoopranu3mMoB (ocoGeHHO HanOovlee MeJIKUX M3 HX) M Jakke MAKpoopra- 
HH3MOB, OOpa6oTaHHEIx (biyopoxpoMamn, oueHb cma6, H MOSTOMY AIA UX (oTo- 
| TpadupoBaHHA HeOOXOLMMB! JVJIMTeIbHbIC SKCMOSHIMH. 

VisBecTHo, 4TO SKCHOSHILMA IIpH MUKpOoTocbemMKe iyopecliMpyiOulMx Oak- 

TepHH OOBMHO COCTAaBJINeT HECKOJIbKO MHHyT. YcueHHe OCBeLeHHA Npenapata 

MO3BOJIA€T HECKOJIbDKO YMCHBINIMTb SKCHOSHIIMIO, OJHAKO HeH30eKHO MpPHBOLMT 
‘K Wpekpaitlenuro dusvosioruyeckux mpoweccos, OnicTpoHh rHOewM MsyyaeMbIx 
OOBEKTOB M BbILLBeTaHHIO MpemapaTos. Takoe JeHcTBHe ycuJieHHOrO OcBellle- 
| HHA MOKeT HaOs0aTbcA HM MPH MHKpOMOTO- MH KHHOCbeEMKe MUKPOOPraH3MoB 
|B ()a30B0-KOHTPacTHOM M aHOMTpasbHOM MMKpocKonax. CpaBHHTebHO HeOOJIb- 
|} “l0e YMeHbINeHHe JKCNO3HILMH, KOTOPOe MO*KeT ObITh JOCTHTHYTO 3a CueT yBe- 
\IM4eHKA AYBCTBUTEJIBHOCTH (OTOMAaTepHaJOB, MpHBOAUT K yXxXyMMIeHHIO Kaue- 
cCTBa H300paxKeHHa. ; 

Mb noctaBusM mepex coGolH 3afauy paspadoTaTb ammapatypy 4 MeTOAHKy 
“MHKPOMOTOCbEMKH JIKOMHHECHMpYIOUMX OakTepHi C KOPOTKHMH SKCIOSHIMAMH 
 6e3 YBEJIMYEHUA OCBEILCHHOCTH OOBEKTA, a TAKE YMEHBINUTh OCBELLCHHOCTH MpH 
| MuKpCoTocbeMKe B OObIUHOM MUKpPOCKONe O6e3 YAVIMHEHHA IKCHOSHIUMH. 

OHM u3 HaHOoulee BAKHEIX TpeOOBAaHHM, KOTOPHIM JOKeH Obl OTBEYATE 
“mpvOop, NpHvrosHEt WA pewieHua STO 3afauu, ABMAeETCA MOCTATOUHO BbICOKaA 
‘paspemiaroujad cnocoOHOCTh Mp OTCYTCTBHH UCKayKeHuM w300paxKeHHaA. 

Mbt HCNONb30BaIH 3JIEKTPOHHOONTHYeCKHH TpeoOpasoBaTesb — YCHJIMTEJIb 
“sapxoctu (@OIl), yerpoiicrso KoToporo onucaHo B padotax (", *). SOM npez- 

cTaBiseT COOH KaCKalHbiii ycuuTeb APKOCTH H300paxKeHMA C BecbMa OOJIb- 
IMM KOSPuIHEHTOM NpecOpasoBaHUuA MH BHICOKOM paspelllaioulel CHVIO!. 
|| B pesysprate padotbl aBTOpOB JaHHOH cTaTbH ((PU3HKOB U4 6voNOrOB) Obl 
cO3flaH MakeT npvOopa, NOsBOJIAIOWLerO 3HAYHTeIbHO YCHJIMTb APKOCTb MUKPO- 
“ cKomueckoro W300paxKeHUA Mp AOCTaTOUHO BEICOKOH paspeUlaioulen cmoco6- 
“noctH. B npu6ope SOIT pasmeten Ha, MAKPOCKONIOM TaKHM OOpas30M, 4TO v306pa- 
KeHve Mpoewmpyerca OKyAApOM MUKpOCKOra Ha *oTOKAaTOA YCHMTEA APKO- 
CTH, HW 3aTeM MONy4YeHHOe Ha (lyopecuMpylolleM sKpahe spKoe us0OpaxKenue 
otorpadupyerca B Macmita6e | : 2 doToammapatom c oObeKTHBOM Mupyerap 
50, cBetocuaa 1: 3,5 wu HacaOdHbIMH JIHH3aMH. 

KoxeTpykKuHaA MpvOopa MOsBOuIAeT MSMeCHATb PaccTOAHHE Mex Ly OKYJIAPOM 

| MMKpocKona MU qoTOKaTOJOM MpeoOpasoBaTeA HM, CMeMOBATeNbHO, HSMCHATD 
‘MaciiTa6 u306paxKeHuA Haskpane. B KayectBe OObeKTAa HCCMEAOBaHNA ObLIH B3A- 
Tbl MAKPOOpranu3Mbl MUKPOsOpbl pTa, OOpasoTaHHble pacTBOPOM dburyopoxpoma 
‘aKP¥AMHOBOrO OpaHxKeBoro B pasBegenuH | : 50000, u pasMUHbIe BULLI MUKPO- 
‘OpraHv3MoB, OOpaGoTaHHbIxX JIOMMHECIIMPYIOU[MMH CbIBOPOTKaMH. Paspemiaro- 
“DLy!O CHOCOGHOCTH ONpelemAM Ha TeCT-oObeKTE Pleurosigma angulatum. 
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[uc JHOMMHeECILEHTHOH MAKPOCKONHH HO/Ib3OBaIHCb OTEVCCTBEHHBIM MUKPOCKO- 
om MJI-1 ,1u1a MAKpOtoTOCbeMKH TeCT-OObEKTOB B BUMMOM CBETe ~~ TEM 2Ke MUK- | 
POCKONOM C JOMOMHUTEbHBIM 3€PpKaJIOM HM OCBETHTCJIEN OV-19. Muxpodoto- 
CbeEMKY MpOH3BOLMJIM BO BCex CAyuaAx Ha KuHonenky AM-1 (45—65 en.FOCT). 

Hac uHTepecoBasia B lHepBy!o O¥epeb He aOcOJOTHad BeIM4MHAa yCHJIeHHA 
APKOCTH, @ BOS3MOXKHOCTh 3HAYHTebHOFO yMeCHbIIeCHHA SKCMOSMIMH WH BbIACHe- 
He MHHUMAJIbHOM SKCNO3HILMH Mpa CbeMKe C 9KPaHa SOIT’a. Jina oweHku BO3- 
MoxHocteli mpHOopa Oblla UCHOJIb30BaHa Cefyroulad MeTOAMKA. M306parKenHe 
OObeKTAa, MOWyIeHHOe B MAKpockKorle MJI-1, @ororpadbupoBasocb Kak OObIMHO Ha 
WeHKy MUKpocpoToHacagKon MOK-3, 3aTem (boTOHacayKy CHHMAJIM HM B IJIOCKOCTb 
HMeHKH TOMEI aH POTOKATOA yCHMTeNA APKOCTH, C 9KpaHa KOTOPOTO MPOU3BOs 
MIM BTOPHYHO (poTOCbeMKy TOrO %Ke yuacTKa o6bekTa. 3aTem o6e MVIeHKH TIpo- 
ABIAJIM OJHOBPeMeHHO B OLHOM MOPIUMM MpOABUTEUIA. 

Tlonyuenuble pe3yJIbTaTbl NOKAasbIBalOT, UTO HCNOWb3OBaHHE SOI! nosBomser 
3HaYHTeJIbHO COKPaTHTb SKCHOSHIMIO NPM COXpaHeHHH BbICOKOM paspellatonel 
enoco6Hoctmu. Ha puc. 1 mpescTaBJieHbl Mukpootorpapuu ofHoro UU TOrO 
Ke yuacTkKa mpenapata. Ha puc. la npemapat ccbotorpabupoBaH Oe3 ycu- | 
JMTeIA APKOCTH c 9KcHOSMIMeH 12 MHH., a Ha PHC. 16 — TOT *Ke yuacTOK Mpe- | 
napata, cpoTorpadupoBaHHbt ¢ 9KpaHa YCHJIMTeA APKOCTH C 39KCnOsHiIneH 
\/o, CeK. TaKuM O6pa30M, B JaHHOM CyIy¥ae HCIIOJbSOBaHHE SOI no3ssom10 
COKpaTHTbh IKCNOSMIMIO Np muKpodotorpadupoBanuu B 18 000 pas. | 

Ucnomays o6baHbiit ocgerutemb OM-19, apKocTb KOTOpOrO TIPHIMJIOCh SHa- 
YMTEbHO YMeHbIIMTb, MbI CMOrIM CcboTOrpapupoBaTb TECT-OObEKT C JKCIIO3SH- 
une ake 1/59) ceK. (puc. 2a). CpaBHuBaa MuKpototorpaduro pic. 2a ¢MMK- 
podotorpapueH Toro %e ydacTKa TeCT-OObeKTa, CelaHHOH Oe3 ycuUTeNA | 
APKOCTH MIpH NOJHOM HakaJie HATH OCBeETUTeIA (puc.26), MOxKHO yOeATECHA, 4TO | 
Ha (poTOrpadun,No1y4eHHOH MyTeM BHeLIHeli CheMKM C 9KPaHa YCHIMTCNA APKO- | 
CTH, MOCTATOUHO XOPOWIO BUHBI BCe eTamM MccwelyemMoro OObeKTA. 

Ha puc. 3 u 4 mpescTapmenbl MAKpOdoTorpadun pas/IMYHbIX BUOB MUKpO- 
OpraHu3MoB, OOpaOoTaHHEIX JIOMMHECIMpylOllel CbIBOPOTKON. STH MAKpPOPo- | 
rorpatbu TakxKe MOKa3bIBalOT, YTO MPH NOMOMM YCHMMTeNA APKOCTH yaeTCA 
3HAYHTeEIbHO COKPaTHTb SKCHO3HIMIO pH doTrorpapupoBanun C COxpaHeHHeM 
paspeutaroulel criocoOnocTu muKpockona. Ha sTux muKpodotorpaduax oTder- 
JIMBO Pa3M4HM CBeTHIILMHCA OOOLOK Lake BOKPyF TaKUX MeNKUX OakTepH, Kak 
6pyuent (0,4—0,7 »). B kneTKax 2e Oowlee KpyNHOrO MUKpOOpraHi3smMa — 6a- 
LLWWIbI CHOMPCKO A3BEI (BAKIMHHOFO IITaMMa) — XOPCO BHAHEI OOoM0UKAa | 
M M@XKKJIETOUHBIE NeperopolkKH, BLIABJICHHbIe JOMMHECILMpylolleH CbIBOPOTKOH. | 
K coxkaseHwio, HaM He yilalocb noswyauTb MuKpototorpauu 3TAX MHKpOOOB 
Ha TOW Ke oToneHKe (AM-1) 6e3 ycusIuTeIA APKOCTH, TaK Kak MPH SKCHO3MNHH 
12 MMH. HeraTHBbI OKa3aJICcb HeOMepKaHHbIMH, a PH OOJIbIMAX SKCNOSMIMAX 
mpenapaTH BbIBetaiu. Mb NO.yYHAM TakxKe JocTaTOUHO YeTKHe MUKPOpoTo- 
rpadun ene Ooee MeNKMX MMKpOOpraHu3MOB — PUKKeTCHH, OOpadoTaHHBIXx 
(byopecltupytolleH CbIBOPOTKON. 

[lonyueHHble HaMH JIaHHble CBAJETEJIbCTBYIOT O TOM, UTO MCMOb30BaHHE Kac- 
KaNHOPO YCHJIMTeNA APKOCTH JIA MuKpodoTorpacupOBaHHA JIKOMMHeCIMP yIOULAXx 
OuOOrPvyecKUX OObEKTOB UH JIA MUKPOtoTOrpadupOBaHHA B BUAMMOM CBeTe | 
nosBOuAeT Ha 2—3 TOPALKa YMCHbIIHTb 9KCMOSHILMIO H TEM CaMbIM OTKPbIBaeT | 
BOSMOKHOCTh (hoTorpadupoBaHuA AMHAMHKU MHSHOMOrMYeCKHX MpOWeccoB B 
cBeTe JIKOMMHECILEHIIMH. ! 

Met MpoBo,UM JlaitbHefmIee yCoBepuieHCTBOBaHMe MpHOopa AA TOTO, ATOObI 
CHeaTb CFO MPHTOMHEIM [A JOMHHECILEHTHOH MHKPOKMHOCBEMKU UM JWIA yAbTpa- 
cpuoneTOBOH MMKpOCKOMMH. 2 

VuctutyT siujemnouorny HW MHKpOOuONOrHH Hloctynuao 

um. H. ®. Tamanea 23 JI 1961 
Akajlemuu MequiMHcKHx HayK CCCP 

Dip: Pau h, ve arene Tee 
Aroma. suepr., 4, 34 (1956). 2 10.M. Ky mun p, BE Hk wat acto MOO. ase 
Yr. A. Bopxoseku it, Upn6opy nu texnuKa ane "3 73 958). ’ i ‘ 

puMeuta, 3, (1958). Via 
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Ls 
Puc. 1. a— Muxpopnopa nonoctu pra. Odpa6otka pacTBopom akpHANHOBOrO OpaHyKeBoro 


1: 50000. Chbemka 6e3 ycuJINTeMA, 93KCHOSHINA 


12 mun. Muxpocxon MJI-1 (90 x 10). 


—ToT xe yuacTroK. ChemKa C yCHJIMTenem APKOCTH. Okcmo3HWHA 1/g5 CeK. 


Puc. 2. a — Tect-o6bext Pleurosigma angulatum. Csemka c ycuutetem spkocTu. OcpeTHTeb 

OH-19 (apKocTs ymenbuleHa BABOe Mo CpaBHeHHIO C M4KCHMawbHO) (40 x 10). DKcnosu- 

WHA 159) ceK. 6 — Tor xe yuacToK. Cremka 6e3 yCHIHTe If APKOCTH. YBeMHYeHHe MHKpOcKoMa 
to xe. Ocpetutetb OV-19 (makci ManbHax ApKOCTb) 


Puc. 3 CuOupex3BeHHadA BaKkIlMHa CTH, 

oOpadoTanHad JHOMHHECILMp yIOULCH CbIBO- 

poTkol. Mukpockor MJI-1 (90 x 410) 

¢ ycumuTeseM APKOCTH. OKcno3sniLHA 
1/5 CeK. 


JIAH, Tt. 139, Ne 5, Byrcnos, Kop, Mypomies 


Puc. 4. Bos6yanTenu Opytesmiesa, 06- 

pa6oTaHuHble JNOMHHECHUpYylomeh CbIBO- 

poTKoil. CHATO c yCHIMTeIeM spKocTH 

(90 x 10). OKcnosHAsA 1)i) cek. Xo- 

Pollo BUeH CBeTAMLHMCA o60f0K BOKpyr 
KIeTKH 


Hornann Akagemun nayr CCCP 
1961. Tom 139, Ne 5 


HHTOJOTHA 


B. b. CBMHKHH 


| -TENJOYCTOMYMBOCT CNEPMATOSOHOB HEKOTOPbIX 
ig NEP JIOE MIL 


(ITpedcmaeaeno axademuxom E. H. Tlaeaoeckum 17 III 1961) 


,' B HacTositlee BpeMA HMeeTCH 3HAYHTEIbHOe YHCIO padoT, MOCBAWLEHHBIX H3y- 
MEHHIO TEMJOYCTOMYMBOCTH TKaHeli HM OeKOB ONM3KUX BUJOB NOMKUJIOTEPMHBIX 
_KMBOTHELX. 

t | 3ToT sBompoc nospobuo o6cyxjaetca B pabote By II. Yuraxora (*), re aptop, 
‘Ha OCHOBaHHUM CBOMX H JIMTepaTyPHbIX JaHHBIX, YOCAMTeJIbHO MOKA3bIBaeT, ITO 
MTenoycTOHUMBOCTh KJIeTOK HM NpoTOMMasMaTMYeCKHX OeKOB MOK OTepMHBIX 
KUBOTHBIX HAaXOMMTCA B COOTBETCTBHH C MMKPOKJIMMaTHUeCKHMH YCJIOBHAMH, 
%B KOTOPEIX OONTAIOT *KHBOTHHIC JaHHOrO Ba. ITO COOTBETCTBUE HMEET [JIA BUA 
‘PUcTIOcoGuTebHOe 3HAYeHVe HM MOXKET ABJIATHCA OHO M3 ero LUTOPU3MOVOrH- 
“MeCKHX Xap aKTepucTHK. 

_ Omuako moutH Bce MpoBeeHHble UCCJIeELOBAHUA BbIMIOJIHeEHbI Ha COMATHYeCKHX 
\KeTKaX XKMBOTHBIX. B TO Ke BPeMA NOJIOBbIM KJIeTKaM yJeseHO COBepIeHHO 
_HegocTaTouHoe BHUMaHHe, XOTA H3y4eHHe UX B TOM IWaHe MpescTaBsaer He- 
COMHCHHBIM MHTepec. 

‘ Panee 6b110 noKasaHo (7), YTO YCTOMUNBOCTS CNepMaTOSOHJOB JBYX BUOB JA - 
Tyllek K BbICOKOM TeMiepaType NOJYHHACTCA 3AKOHOMEPHOCTAM, OOHAPyKeHHbIM 
‘Ha coMaTwyecKHX KJleTKaX, a HMCHHO, TeNJIOYCTOHYHBOCTh CIlepMaTO3OHJOB 
| TpaBAHOM M OZePHOH ATyuleK pasiM4Ha UM BbIMe y Oomee TemNOMOOMBOFO Bua. 
Oguako COBepleHHO HeEOOXOAMMO BHIACHHTb, YaCTHbIM JM Cryual OOH Aap yKeHHBIA 
\bakT UM Ke STO — NpoABseHHe Gonee COE 3AKOHOMEPHOCTH, clipaBesMBOH 
ANA pasMYHbIX PPI 2XMBOTHBIX. 

| Hactosuaa paOoTa aABuJIAeTCA NpOOsKeHHeM MCCefOBaHHH TelJOyCTOH- 
YMBOCTH ClepMaTO3OHAOB NOMKMJIOTePMHBIX KHBOTHBIX HM NOCBALLeHa USyYeHHIO 
‘cilepMaTosovf0B MovuocKoB. BplOop sTO Tpylilbl XAUBOTHbIX MPOAMKTOBAH 
|'TeM, YTO TeMMOYCTOMUMBOCTh MeplaTebHOFO SMMTeEMA WM MbILMeUHOK TKAHH He- 
KOTOPHIX BHJOB MOvWIIOZKOB yxKe u3y4eHa (?~'*), YTO DesaeT BOSMOXHBIM NPOBe- 
‘Jeuve HeKOTOpEIX conocTaBleHHi uv OOOOMeHHH. 

O6beKTOM HCCeLOBaHHA C/K ClepMAaTOZONAbLI AByX BHOB MpeCHOBO}- 
HbIX MOJJMOCKOB: IepJIOBHIEI KauHOBHAHOH (Unio tumidus Philippson) u mep.o- 
‘Buel Tomcto# (U. crassus Philippson). Jl1a BpiqeneHHA CilepMaTO3OHAOB pa- 
KOBUHA MOJJIOCKOB BCKPbiBalacb M B OCHOBaHHM HOrH, B OOMacTH pacmosoxKe- 
| HMA ToHag, Weranca Halpes. Uepes sTOT Hape3 KOHI[OM CKaVJIbIeIA MIM Cre- 
| WMasIbHOM JOXRKeuKol U3BMeKaMach TOMOreHHad Macca, COeprxKalllast CilepMaTo- 
ZOHIB, KOTOpad pa3OaBAacb PMHTepOBCKHM PpaCTBOPOM, Pa3sBeeHHbIM 
B5 pas. po6upka,coxepxaBiliad CBOOOAHYI0 OT OOPLIBKOB Ce€Me€HHMKa B3BeCcb, 
TlOMellasiacb B TepMocTaT, Hy2KHad TeMMlepaTypa B KOTOPOM MOAMepKUBANACk 
© TouHoctpio no --0,1°. OnbiThl cTaBusiMcb Mpa pa3sHbix TeMMepaTypax. Onpe- 
| Jeasocb BpeMaA, B TeYeHHe KOTOPOTO MpakTHYeCKH BCe ClePpMaTO3OHAbI TepAIH 
WolBuxHocth. Jia sTOrO MpOOL! MepHOAM4eCKH MUKPOCKONAPOBAaIHCh. Kaabii 
has TepecmatpuBaocb 5 noneli spenua. Jia Kaxkol U3 CCJeyeMbIxX TeMIe- 
‘patyp OnpelesAOCb cpeyqHee BPeMA U3 OMIbITOB Ha 5—10 moasmockax. [lonyuen- 
a laHHble MpesctaBenL B TaOn. | H 2H Ha nomylorapHpMHyeckoMm rpaduke 
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3aBUCHMOCTH BpeMeHH COXpaHeHHA tOMBAXKHOCTA CHepMATO3OWaMH OT TeMIIe- 
paTyppht onprra (puc. 1). i 

Kak BHHO u3 pic. 1, NpiMad, XapakTepH3ylollad 3aBHCHMOCTb YCTOM4MBO- 
cTH cnepmatosouzoB U. crassus K BbICOKOM TemMmepatType, pacnouaraetca He- 
CKOJIbKO JieBee COOTBeTcTByIONeH mpaAMoH Aa U. tumidus, T. e. B s0He Gone: 
Hu3Kux Temnepatyp. Ip sTOM OLHOMYy M TOMY 2Ke BPeMeHM COXpaHeHHA NOABAxK- 
HOCTH CIepMaTO30H0B COOTBETCTBYIOT TeMMepaTypbI. 
pasiMualoulvecsa npwMepHo Ha 0,5°. SOTO cBuseTeb- 
cTByeT 0 TOM, 4TO cnepMaTosonzH U. crassus cOazaroT 
100 MeHbINeH  TeIOYCTOHUMBOCTHIO, eM CrepMaTOSONsbt 
U. tumidus. [lomyuennple pesysbTaTbI xOpowio corsa- 
cyroTea c anHpimu T. A. JKamycopon (°), nowyunBuent 

2 Ha MyCKyJlaType HOrH 9THX Ke BHAOB aHaJOrM4yHEI pe- 

3YJIbTaT, a Tak Ke C MMCIOMMMHCA B JIMTepaType yKa3a- 

10 HMAMM Ha HEKOTOPble OTJHM4HA BUX pacnpocTpaHeHHn xu 

6uomorMH. Tak, HeCMOTpxA Ha OOmlee COBMafeHHe apea- 

JIOB STAX MOVJIJIOCKOB, 1O*KHAA rpaHuila apeana U. tu- 

‘midus oxoquT to cepepHok Vcnanuu, torga Kak y U_ 

crassus OHa MpoxosuT mo cpefHeH Espone. IIpu stom 

U. tumidus o6uTaeT Kak B peKax, TaK MW B CTOAUMX BOOe-| 

56 40 42°C wax, a U.crassus %xKHMBeT MCKJIOUMTeIbHO B TeKyYeli BO- 

Puc. 1. Mleiicrsue tem. Me, B O3epax Ke HM Mpymax (T. €. OTHOCHTEbHO CHJIbHO: 

uepatypbl Ha BpemMsa  pporpeBaeMbIX BOOeMax) He BcTpeyaeTca. Hakonen,— 

COXPaH?HHA MONBMKHO- y 3TO, MO-BUMMOMY, HavOoviee BaxKHO — B OJHOM HM TOM 

UInio crags (1) uw U. 2% KMMaTHuecKoi sone U. crassus HayMHaeT pasMHO- 

tumidus (2) w&aTbca panbwe, uem U. tumidus, to coorBercrByer 

pasHuile B TeMMepaTypax BObI, paBHou 4—5° (#4). Tloq06- 

HbIe Ke JLAHHbIe O CBASM CPOKOB Pa3MHOXKEHHA HM TeMOMOOHBOCTH Bua ODM 
nomyueHb! Mypom (?°, 1°) Ha cepepo-aMepHKaHCKMX JATyWIKaXx. 

V3 npuBeleHubIx BbIe @aKTOB BHAHO, UTO Wake He3HAUHTeEIbHOMY pa3JH- 
4HIO B YPOBHAX TEMMOYCTOHYHBOCTH COOTBETCTBYIOT OMNPeeseHHble pasiMuHA 
TeMIe€paTYPHBIX YCJIOBMH OOuTAHHA. ; | 

STM aHHble, MOLMCOHO NOJy4eHHbIM paHee Ha JIATYDIKAX, CBUeTeJIbCTBYIOT 
O CYLECTBOBaHHM ONpeeseHHOH CBA3H MeXKLy TeMMOYCTOMYMBOCTHIO CrepMaTo-! 
30HOB HM TEMJIOJIOOHBOCTbIO BHa, a HMCHHO — Oovlee TeNOMOOHBbIe BUI KU’ 
BOTHBIX OOJIaa¥oT Ooslee TENJOYCTOMUYMBbIMM CIepMaTO3OHaMH. 

Ham mpefctaBuiasiocb BECbMa CYULeCCTBeEHHBIM BbIACHUTb, HACKOJIbKO MOCTOAH- | 
Ha TeMJOYCTOMYMBOCTh CHe€PMaTO3OHAOB M HeJIb3A JIM, MCHAA TeMMepatypy co- 
Rep2KaHWA MOJVJOCKOB, ee H3MeHHTb. [loqoOuble OMBITHI Ha JIATYUIKaX Jas OT- 
PHULATeIbHbI pPesyJIbTaT: M3MeHeHHE TeMMOYCTOHMUHBOCTH CMepMaTO3O“A40B 
BbISBaTb He yasocb. OJHAKO MOJIJIOCKH MOryT pearupOBaTb Ha H3MeHeHHe TeM- 
mepatypbi ro-Apyromy. Becb MX *KH3HeHHBIM IMKJI MpOXOMUT B BOse, H KMBOT- 


MUN, 


Ta6Oauna i 


BpemMa COXpaHeHHA TOABMAKHOCTH CHePMaTO3SOK{aMH MOVJIOCKOB, cosepxKaBIIMXCA Tp 
Hu3KOH (1—2°) Temnepatype 


U. tumidus (t-pa onpita 42°) U. crassus (T-pa onpita 40°) 
AuTe WbHOCTh 
cofepxKaHua 4YUCIO creneHb YHCJIO SER SRE 
ounton | BPeMa, MHH. BePOATH. onpton | BPeMa, MHH. BepOATH. 
: pasHocTu pasHocTu 
KoutTpous 10 16,3261 ,0 10 33,1-+1,4 
12 yacoB 10 16,41+0,8 0,040 
24 aca 10 15,2055 0,282 a 
3 cyToK 10 15,9-+0,9 0,232 
12. cyToK 10 29,8+0,8 0,974 - 
4 Mec, 10 14,6+0,9 0,756 
2 Mec. 5 34,4+1,7 0,562 
5 Mec. 10 32,041 ,9 0,338 y 
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WLUXCA (OPM, KaK JATYWIKH, TPHTOHLI HW AP., MOJJNOCKM JIMUICHLI BOSMOXKHOCTH 
'BLIONPaTb Te HJM UHbIe TeMMepaTypHble YCIOBMA, H MOMOBbIC KJIETKH HX Ha TIpo- 
"TAKEHHH TOMA NOMBeprarotcaA WeucTBHIO PasJIMUHbIX TeMNepaTyp — OT 6IM3KUX 
"k Hys0 H Jo 20—25°. Heo6xogumoctTh alanraluv K MeHAIONMMCA Temimepatypam 
MOKET OOYCMOBIHBATh PeakIlMH, OTMHUHbIe OT TEX, KOTOPble HAaGOLAIOTCA y CO- 
ATMMYECKUX KJICTOK. 
Buayane UccileloBanocb, KaK U3MCHHTCA TeMJOYCTOMYMBOCTh clepMaTo- 
OWJOB, CCIM MOJIJIOCKOB, B3ATHIX H3 BOLOeMAa C JIETHAM PeXxKAMOM V, CeOBa- 


Taonrnw ya 2 


Bpema coxpaHedud MoBH2KHOCTH 
cnepMatosoufamu U.crassus,coflepskaBluuxcs 
IIpH MOBbIWeHHOH (Z0O—22°)remneparype. 
Temnepatypa onpita 40° 


ee as oa 


autenbuocts | Gucso 
cogepxKanua jonsitos}| BPeMa, MHH. 


CreneHb 
BepOATH 
pasHocTH 


— ee ded ae al —_ 


KouTpoub 10 32,0+0,9 

12 4acoB 10 34,040,7 | 0,784 
; 24 yaca 10 JO Deedee OROUS 
\ 2 CyTOK 10 32,8+1,6 | 0,306 
* 3 CyTOK 10 30. teed) 6 Os622 


} 
"TebHO, OTHOCHTEbHO BbICOKUMH Temnepatypamu (20—22"), NoMecTHTb B yCJ0- 
| BHA HU3KHX, <3HMHUX» TeMMepaTyp HM COMepxKaTb UX B 9THX YCOBHAX B Teue- 
“uve JuTembHOro cpoka. C STO! WesbIO MOJJNOCK, COOpaHuble B JeETHHM MepHOL. 
“HOMelasuch B XOJIOMMIbHUK C TeMMepaTypol BoE! 1—2°; nepwoguyeckn onpe- 
“eNANAaCh TEMMOYCTOMYMBOCTh UX CilepMaTO3ONOB. 

Kak BunHO u3 TAG. 1, HecCMOTpA Ha pe3KOe H3MeHeHHe TeMIlepaTypbl H Mo- 
_cslefyrorlee JJIMTebHOe COfep2%aHUe MOVJIJIOCKOB B STHX yCJIOBMAX, AOCTOBep- 
; HbIX pasa B TeMMOYCTOMYMBOCTH CIepMaTO3OKJOB Mo CpaBHeHHio C KOHT- 
 POJIbHBIMH OOHapyxKeHO He GpIIO. CieqoBaTebHO, B YCJIOBMAX JCHCTBAA HUS- 
“KOH TeMMepaTypbi Ha 2KHBOTHOE TeNMOYCTOMYMBOCTh CHePMATO3OHAOB He H3Me- 
HaeTCH H OCTaeTCH MOCTOAHHOM H OMpeseseHHOM AJit aHHOrO Bua. 

{ B cBa3u c TeM, UTO lelicTBHe HH3KOH TeMMepaTypbl He CKa3aJIOCb Ha TeTVJIO- 
| YCTOHYHBOCTU CHepMaTO3ONJOB, HeEOOXOIMMO ObIIO BbIACHHTb, KaK MNOBJIMAeT 
"Ha 3TOT MIpw3sHaK pe3Koe NoBbileHHe Temmepatypbl. IIpenonaranocb, 4TO B 

MepBble YaCbI HIM HU, T. €. WOKa OpraHH3M elle He afallTHPOBAaJICA K HOBBIM YCJIO- 

BUAM, MOMKeT MM€Tb MeCTO BpeMeHHOe H3MeHEHHE TeMJOYCTOMYMBOCTH CIlepMa- 
“ TO3OKJOB, OOycOBeHHOe pasiparxKalollumM LeHCTBHeM MOBbILIEHHOH TeMIiep aTy- 
pt. Jima mpoBepku STOO NpeANOMOKeHHA MOJVJUOCKH U. crassus, comep2kaBuIne- 
ca BTeyeHve 5 Mec. pH Temnepatype 1—2°, ObinM MosBeprHyTbl AeHCTBHIO 
_Tremnepatypbi 20—22°, u uepe3 pasHble CpOKM MPOHSBOAMNOCh OM PeMesCHUE TEMMO- 
_ ycToHunBocTH cnepmaro30vjoB. Pe3sy/bTaTH ONbITOB MpPHBOAATCA B TaOm. 2. 

Via wee BuHO, ITO Tp pe3KOM MOBbIMeHHH TeMIepaTypPbI, BbisBaBuleM PH 
6b OOMbUIOTO YMCA MOVJIJIIOCKOB, TeMMOYCTOMIMBOCTH CHePpMaTOZOHOB OCTAa- 
| JlaCb Ha IpexKHeM yPOBHe. . 

Takum 06pa30M, TemsJOYCTOMUMBOCTb CMepMaTO3OMOB MOJWIIOCKOB HE SaBhe 
MT OT TeMMepaTyphI COMep2xKaHHA MKMBOTHOTO HM ABMACTCA CTAOHJIbHBIM BUO- 
| BEIM mpwsHaKom. IloqoOuble xe pesyMbTATHI MPH KAKKIMMMATHS Ally B3POCJIbIX 
| OKMBOTHBIX ObLIH MOyYeHEI paHee Ha MeplaTebHOM 9SITHTeCJIHH (4) eiaenep- 
| Imatogowgax (2) TpaBaHOH JlaryuiKM Mo MyCKyNaType MeAMIMHCKHX = NA 
Bok (78). 


i) 
iw) 
LO 


[lonyyeHHble aHHbIe TOBOP AT O BbICOKOM CTeleHH MCCTOAHCTBA TensOycTori- 
4MBOCTH CHe€PpMATOZOHAOB H pa3sJIM4HH ee y CHCTEMATHYeECKH OJIM3KHX BYOB. 
CneqoBaTeJIbHO, 3AKOHOMEPHOCTH, COHApy2KeHHble MPH HCCeELOBaHHH TeMNN0- 
yCTOMYMBOCTH COMATHYCCKUX KJI€TOK, paclipOcTpaHAIOICA H Ha NOMOBbIe KeTKH 
He TOJIbKO JISPYWIeK, HO MH MOJIJKOCKOB HM, TO-BHAMMOMY, APyrHxX NOohKHJOTepM- 
HbIX %KHBOTHBIX. 


UnctutyT wWaTouorau Tloctynusio 
Akajemun HayK CCCP 11 III 1961 
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Jloknagn Akagemun nayr CCCP 
1961. Tom 139, Ne 5 


FHUPOBHOJOLHA 


M. B. HBAHOBA 


0 )KM3SHEHHOM I[MKJIE DIAPTOMUS GRACILIS SARS 
B TYMHVO®KLMPOBAHHOM O3EPE 


a 


i€ 
7 


+ 
_ Yeranopaenne JWIMTebHOCTH WKU3HEHHOTO WMKa MWaHKTOHOB, B JlaHHOM 
Ny4ae pakooOpasublx, ABIAeTCA HEOOXOAMMBIM YCJOBHEM Aisi TOAcHeTa Mpo- 
lykuuu 300HaHKTOHAa B BOoeme. K onpesesieHHiO %KH3HEHHOTO WHKJIa MOMHO 
| aad BO-Il€pBHIX, IyTeM BbIPalllMBaHHA PaydKOB B JlaOopaTOpHU, 9TO NO3BO- 

{CT MCCIEMOBATEMO TOUHO OMpPeMeMUTb TeMI pocTa, BpeMA Mepexosa OT OJHOM 
alu K Apyroii, YACNO KNaLOK B TeYeHHe XAUSHH, MJIMTCJIbHOCTb XKUSHM HT. 1. 
| peau Takux pa6oT MOXKHO Ha3sBaTb MCCeOBAaHUA A. B. Monakosa no Onosoruu 
Acanthocyclops viridis (Jur.) u Mesocyclops leuckarti Claus (Ge) Hexoctat- 
KOM STOTO MeTOMa ABIACTCH TO, YTO YCOBHA CYM[CCTBOBAHHA B SKCIICPUMCHTC 
SMIbHO OTJMUAIOTCA OT YCJIOBHM B NPHPOMHEIX BOMOeMaX, NOSTOMY He Bcerla 
BO3MOXKHO NepeHOCHTh pesyJbTATL, MOyYeHHble B WaGOpaTOpuu, Ha BONOEM. 
‘BIopbiM MyTeM AIA OMpeleieHUA 2%KUSHEHHOTO WHKsa ABMAeTCA NOMCHCT MMCITA 
‘DAUKOB M10 OTJCIbHEIM CTAMMAM PasBUTHA B mpo6ax, B3ATbIX H3 BOM0eMa B Te- 
‘qeHve BCex Ce3OHOB roja. TaKkoli metoy mpumenuua T. M. Meurkoza (°) np H3y- 
HeHHM IHKJIOB CeBaHCKUX pakooOpa3HbIx. XOTA STOT MeTOA M He aeT TOUHBIX 
SBeeHui (B MHAX) O PaSBUTHU OTAEMbHbIX PAYKOB, OMHAKO MBI MOJTy4aeM aHHble 
D AMHAMMKe HeOH NONyAAILMH B MCCJeyeMOM BOXOeME. « 
| Hactosmaa pa6ota, BHIMOHeHHaA BTOPbIM MeTOAOM, COepARUT AAaHHBIe O 
DasBUTMM OAHOM U3 HanOosee WWMPOKO PaciipocTpaHeHHbIXx (bopM nejarmueckoro 
fankTona — Diaptomus gracilis Sars. Ero Omojorus ca6o w3yyeHa, He- 
2MOTPA Ha WIMpoKoe reorpauyeckoe pactipoctp avenue. Kak nucan B. M. Por 
mos (5), B OONbIIMHCTBe O3ep AMANTOMyC JMIMKIM4eH M aeT ABA MaKCUMYyMa B 
Pon. OcHOBbIBancb Ha JanHEix A. A. 3axBaTKuHa ¢), B. M. Priop cuutan, 4To 
‘STOT BHUJ OOUTAET B ZBTPOPHLIX H OJMFOTPOMHLIX OSepax M OTCYTCTBYET B BoNAX, 
‘SoraTbIx ryMycoM. Ospctep (°) Halle Diaptomus gracilis B cna6o rymuduny- 
/POBaHHOM BOfoeme OKONIO PasbKay, pH sogpt KoToporo KoseOasocb OT 5,8 oO 
15,0. Mut o6napyxuau Diaptomus gracilis B ryMM@HUMpOBaHHOM 03. KpacaBu- 
a (JlenvurpancKkas 06.1.) c pH Bossi 6,4—7,2 , IpwuemM 3TOT BU AMalTomyca 
}ABIAJICA 30ecb Belymel 300IIaHKTOHHOH opMon. 
|! Jina cOopa mpo6 Mbi MOMb3O0BaIMCb SaMbIKAIOMLeHcA CeTbIO TiKeau c ras0M 
Ne 58, KOTOpOH MBI OOaBIMBAIM TOPM3SOHTHI: 2—0; 5—2; 8—5 u8 M (qHO). 
Mletom mpost Opanucb ofuH pas B 10—15 AHen, 3HMOli — pas B Mecail. CoOpax- 
MBI MAaTepHad OblJI UCTOb3OBaH AA WSyTeHHA pasBUTHA Diaptomus gracilis, 
Wid Uero B MpoOax MOACUeET NPOUSBOAMACA OTACbHO MIA KAM LOW KOTMIenOAUTHOH 
/erayMu WM CYMMapHO JIA BCeX HayTIMaJIbHbIX cTamni. 

Bspocable caMKM M CaMIbl WManTomyca (VI ctagua pasBATHA) HaXO/MJIMCb 

8 nlaHKTOHe B TeyeHve Bcero rofa. B 3MMHMe MeECALIbI OHM TIpescTaB AN cooou 
| IGHOBHY!0 Maccy MWlaHKTOHA; TaK, B nexa6pe 1957 r. OHM coctaBun 85% OT 
3Onlero YHCNa pauKOB Ha BCeX CTAAMAX pasBHTHA TOM 1 m? noBepXHOCTH osepa 
(pic. 1), BMapte 1958 r. 90%, B anpese 1958 r. 100%, apmapte 1959 r. 80%, 
3 mae 1959 r. 77%. B uroHe AGCOMIOTHOe KOJMUECTBO BSPOCJIbIX PpayKOB (B pac- 


(Ilpedcmaeaeno axademuxom E. H. Maeaoecxum 25 III 1961 ) 
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na 
y (lm. 


rail 


ANDRE: 

==> Na 
Cratuwl I a VY go 
Puce. 1. Cootnomenne pasnuy- 


HbIX CTalvi pasButTua Diapto- 
mus gracilis B oT2eMbHLIX TIpo- 
6ax B 1957—1959 rr. 


WM Pa3JIMUHbIX CTaIMH pasBHTHA B MIaHKTOHe B Ppa3Hble CeSOHbI rosa LaeT HAM 
BOSMOXKHOCTh pasoOpaTbeA BuMKe pasBuTua Diaptomus gracilis (puc. 1). B an- 
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yete 10, | M?NOBepXHOCTH) YBeJIM4HJIOCb, HO TAK Kak 

yBeMueHHe MJIAMIIMX KOMeNOAMTHBIX CTaqHi uleTe 
ropa3o ObIcTpee, TO NPOWeHTHOe COOTHOMMEHHE MeHA-f 
eTCs B CTOPOHY YMeHbINeHHA COepxKaHHA NOOBO-fh, 
3pebIX OcOOeH MO CPaBHeHHIO C 3HMOH M BeCHO. 
Han6onbuiee aOcom10THOe HCO ESPOCMbIX AMaNToO- 
MYyCOB Nod, _ | M? MOBepxXHOCTH 6bIJIO KOHCTaTHPOBAaHO 
15 VIII; 1958 r. (28 555 camox u 18 524 camira). 

Pa3sMHOKeHHe JMallTOMyCOB HadHHaeTca BecHon; 
MX HayIWIHyCcbl BCTpeyasIMcb B WpoOax c HIOHA Oly 
CeHTAOPb BKJIOUNTEIbHO, HaHOONbIUIee KOJIMYECTBO 
HayriMycoB_.4 B 1958 r. uw B 1959 r. Obiio B urONe. 
Jivantomycbi | KomenoquTHOK cTaqHH HaxoOUsHCch 
B IIJIAHKTOHE C HIOHA MO CeHTAOPb, MAKCHMAaJIbHOe 
ux KosHUeCTBO ObIO B 1958 r. B mpo6ax or 31 VII 
(7068 sk3emnuiapoB nog | mM?, umm 38% oT oOmero 
yucsa WMantomycos) u 6 VIII (6047, unu 32%), a! 
B 1959. r. 2 VI (7596, uu 19%) u 9 IX (7115, uaa & 
40%). 

Jimanromycpi I] konenogquTHOK cTaquu BcTpeya- 
JIMCb B WIaHKTOHE C HIOHA TO HOAOPb HM MOMHOCTHIO | 
OTCYTCTBOBaIH c eKa6psx no ‘mah. HanG6ompitee | 
KoJIMYecTBO HX ObI0 B 1958 r.6 VIII (6518 sxK3em- | 
TWIApOB nog 1 M?, wu 25% oT OG6tlero uNCHa BCeX | 
ctanui), B 1959 r. 2 VI (9592, unu 24%). 
®  J{vantomycni III konenoguTHou cTaquu nonaja- | 
JIMCb OMHOBpemMeHHO co II] craqueh. HanOosputyto | 
poub pauku III] konenoazuTHOu cTaquu urpanu B 
muiaHktoue B 1958 r. 8 VII (25%), 22 VIII (38%) | 
wl IX (32%), B1959 r. 2 VI (25%) u1 IX (19%). | 
MaxkcuMaJibHoe aOcomroTHoe KOuIMYeCTBO HabmOLa- 
jocb B 1958 r.:8 VII (14843 9k3emnaapa mop | 
Im’) uw B 1959 r. 15 VIE (23 100), | 

Pauxu IV Koneno,uTHOH -cTalMW MOABIAIOTCA 
BIiJIaHKTOHE B KOHWe Mad — Hauasie MIOHA M ucue- | 
3at0T B KOHUe AHBaps. B dbespase — anpevse Auan- | 
TomycosB IV crayquM He O6Hapy»xeHO. Camblii Goub- | 
IO MpOWeHT OT OOWero 4HCa BceX cTaqHh pau- | 
KM STO cTaquN cocTaBlamM B 1958 r. 8 VII (26%) |} 
u 12 IX (24%); adcomoTHOe KONHUeCTBO pauKOB | 
nox 1 m® moBepxHocTH Goble BCero OBO B 
1958 r. 8 VII (15 394), a B 1959 r. 15 VI (19 412). 

Jiuantomycbi {V KonenoqvTHOH cTaquM mpH- 
CYTCTBYIOT B IJIaHKTOHe MOUTH B TeYeHHE BCEFLO | 
roja, 3a UCKJIOUeHHeM JByX CepHi mpoo: ot 24 IV | 
1958r., KorqanonysAnua Oblia MpescraBmena Uc- 
KJNOUHTEJIbHO NOJIOBOSpeJIbIMH OCOOAMHM, H_ OT | 
6 VIII 1959 r., Korfa ocHoBHy!0 Maccy cocTaBlasu | 
Oomee paHHve cTaquu storo Bua. Makcumaup- | 
Hoe; uHCIO KONenog_UuTOB V_ crayun Obiio o6Ha- |} 
pyxeno; 8 VII 1958 r. (10 335 sksemnapoB nog | 
1m’) w 15 VII 1959 r. (15 411), ognaKko B o6oux | 
CJIyYaAX STO COCTABHJIO CpaBHUTebHO HeOObIION | 
IIPOWeHT OT OOIeH YMCJICHHOCTH pa¥KOB Ha BCex | 
cTaqMax pasBuTua: 14 u 18% cooTBeTCTBeHHO. | 

Cp aBHeHHe COOTHOLIEHHA B3POCJIbIX JHanTOMYyCOB 


f 


x Je NONYAALNA TMaNTOMyCca COCTOMT MCKJIOUNTEIbHO H3 NOMOBOSpeubIX OCObel: 
MIMMO, BCTpeyeHHble suMou pauku IV u V konenosMTHBIX CTalull 3aKOHUHJIN CBoe. 
asBUTHe TOMO bAOM. Bce nalifenHble HamuM camKu Diaptomus gracilis umem 
(HiMeBbIe MeIUKH, T. €. MPHCTYMMJIM K pasMHoxKenui0 (puc. 2). B Mae pasmHoxe- 
me MpofsoumKaeTca, H B Havasle HIOHA B MWWAHKTOHe MOAB ATCA | u II Koneno- 
MTHbIe CTaAMM. OAHOBPeMeHHO COOTHOLMIEHHE sAHILeHOCHbIX CAMOK H CA@MOK 6€3 AHI 
| ae B CTOPOHY Y MeHbILeHHA KOJIMUECTBA AHILCHOCHBIX., Pa3MHoxKeHHe HJeT 
ice jleTO, .Hapacras K aBry- 
TY; KpoMe Toro, MO COOTHOLIEe- 
THIO AMICHOCHBIX Mi HeALeHOC- 
IbIX CaMOK (plc. 2) MOXKHO  BBI- 
{eIMTb BECEHHHH MAKCHMyM pas3- 
fHoweHuA. Becnolt pasmMHoxKa- 
OTCH MepeSHMOBAaBIUINe [ManTo- 
fycbl: B aBrycTe H CeHTAGpe,— 
3M1MMO, lMalTOMYCHI,  BbIJIy- : 
TMBIUMeCcsd BeCHOM MU B Hayase AI = 
feTa WK ‘aBrycTy MocTuriume : 
fomoBospesocTu. IlosnHeli oce- Puc. 2. Coornomenne camox Diaptomus gracilis: 
[bIO H 3MMOH Pa3MHOKeHUA HE AUUeHOCHBIX (/), 6e3 auu (2) B 1957—1959 rr. 
(a6 moqaetcs. 

' OKoHUaHHe pa3MHOXKEHUA B Pa3Hble TOALI MPOHCXOAUT B pasHble MeCALBI: 
8 1958 r. camku Diaptomus gracilis c aiieBpimm mMemiKamu BcTpeyanucb JO ce- 
JEMMHEI CeHTAOPA, a B 1959 r. ye B mpo6ax or | IX alimenocublx camMoK HO 
DBIIO. BUHMO, 9TO CBA3aHO C TeM, 4TO B 1958 r. cpoKM JocTHxKeHHA MOTOBe- 
spesocTHu (cMeOBaTebHO, H MepHod pasMHoxKeHusa) Obl Sowee pacTAHyTHIMH. 
PakTOpoM, 3aMe,JIMBUIMM pasBuTHe Diaptomus gracilis B 1958 r., saBaaeTca, no 
ialleMy MHeHHIO, TeMMepaTypa Bogb. 1958 r., Kak NOKa3bIBaIOT CpelHemecay- 
gble TeMMepatypbl (Ta. 1), Obit MeHee TenbIM, vem 1959 r. BosmoxHo, uTO Tem- 
fepaTypa BIMAeT Tak2Ke Ha KOJIHMYECTBO ANIL B AWIEBbIX MelIKaX CaMoK:B 1958r. 
}IpH Oojlee HH3KHX TeMMepaTypaxX MAaKCHMaJIbHOe YHCIO AHI, B OJHOM MelIKe 
bio 12, a B YCJIOBUAX Ooee BLICOKOH TemmepatypHI 1959 r.— 20. 
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P Cpequemecsunaa Temmepatypa Bogb B O3. KpacaBuia BO BpeMA B3ATHA TIpo6 
: 3001 1aHKTOHa (B rpanycax Llenpcens) 


M1oHb Moab Asryct CentTsa6pb 
1958 r. 
. IlopepxHocTHas Temnlepatypa 75) 18,6 16,8 16,5 
IlpufonHaa Temnmepatypa Sled! 9,8 gel aat At A 
1959 r. 
IlopepxHoctHas Temmepatypa OE ORT PALS) 14,6 
IlpufonHaa Temnepatypa 9,7 10,3 Aue? 10,8 


’ PasBuTue oceHHell reHepalluH MpoTeKaeT MefeHHee, eM BeCeHHEe-JIeTHeH. 
3 Hauae HOAOPA Mbl BCTpeuaeM B TWaHKTOHe BCe CTA PpasBUTHA KpOMe Hay- 
| WIMAJIbHBIX U MepBOM KOMeMOMMTHOM, K KOHLLY WekaOpsa BpinagatoT II u III cra- 
(MH. SUMO MU PaHHel BecHOl AManNTOMYCbl MpeACTaBJIeHbI HeOOJIbLIMM 4HCJIOM 
|yankoB IV uw V KonenoJMTHEIX CTaLMi M BSPOCJbIMH CaMILaMH H CaMKaMH Oe3 Ali- 
| [EBbIX MEIIKOB. TOuIbKO K BeCHEe JMAaMTOMYCHI JOCTHTaloT NOJIOBO3PeJIOCTH H IIpu- 
'TyaioT K Ppa3MHOKeHHIO. 

MoxKHO MIpHOM3HTeIbHO BLICUNTATH, YTO JJIMTeJIbHOCTh PasBUTHA OT AKA JO 
/TOMOBOSpeTOH OcOOu AIA BeceHHe-seTHeH TeHepaluuH paBusetca 1,5—2,5mec., 
‘. Jisd oceHHe-3umMHeH 5—6 mec. bBosee TOUHBIM pacueT 3aTPyHAeTCA TeM, 
TO BeCeHHAA BOJHa PaSMHOXKeHHA CHJIbHO PpacTAHYTa BO BPeCMeHH, MOTOMCTBO 
}| OcTHraeT TlOMOBO3peOCTH HeEOLHOBpeMeHHO, M B IWIaHKTOHe HelpepbIBHO Ha- 
f}) O1sATcA BCe cTaqMH pa3BUTHA, TOJIbKO B pa3HOM MpPOleHTHOM COOTHOUICHHH. 
}} Takum o6pasom, Diaptomus gracilis B 03. KpacaBula JHIMKJIMYeH M jaeT 
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B TO Be FeHepallun, OTMMUAIOMIMeCA pyr OT Apyra TeMIIOM pasBuTHA. Bowtie 
BJIMAHMe Ha XO], pasBATHA MMeeT TeMMepaTypa BOI B OZepe 


S3oomormuecKHH MHCTATYT Toctynns0 
Axajemuu HayK CCCP 18 III 1961 


UMTHPOBAHHAA JIMTEPATYPA 
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HaxkoB, JAH, 119, Ne 3 (1958). 4A. B. MonakoB, TIAH, 120, Ne 2 (1958) 
® B. M. Putaos, Ipecnorogupie Calanoida CCCP A iy, 1930; 


OH Lots ter, Arca 
f. Hydrobiol., Suppl., 20 (1954) ei 


Hokxnann AKkankemuu wayk CCCP 
1961. Tom 139, Ne 5 


rHIUPOBHOJOFHA 


MH. ©. NETPOBHY, 9. A. WYWIKHHA wf. A. NMEYEHb 


PACYET TIPOAYKUMH 3OOTJIAHKTOHA 
(ITpedcmaszeno axademuxom E. H. Taeaoeckum 25 III 1961) 


» BeiacheHve BeJMUYH NpOLyKUM BOAHEIX OpraHu3MoB — HacyulHas, HO elle 
He pelieHHad 3afaua usyyeHHA OvomorMuecKOi MpoOsyKTHBHOCTH BOOeMOB. 
Cyenanusie PasHBIMH aBTOPpaMM pacueTh NpOAyKUHH OTAeNIbHbIX NpelcTaBuTe- 
We 3OONMaHKTOHA OCHOBAHbI Ha YaCTHBIX MIpeMMOChINKAaX, MPHMCHMMBIX TOJIbKO 
ompefeeHHBIX ycIOBUAX ('~°). Hue u30%KeH IpHMep OnpeeneHuA MpokyK- 
feos HeECKOJIBKUX BUMOBbIX NOMYAWHH PaKOBOTO MWaHKTOHA, CesaHHOrO C M0- 
OlbIO OoJlee OOuero MeTOa, Hea KOTOPOrO npunaqiexut I, lr. Bun6epry. 
Y IIpolykuua onpesenenHoro Bua 3a HEKOTOpPHI HeGOMbIION Nepvoy BpeMeHH 
|MexKLY IBYMA HaOOeHUAMM MOXKET ObITh paccuuTaHa, eCJIM M3BeECTHbI UMCIeH- 
|HOCTH OTJ@JIbHBIX CTALMM PpasBHTHA ero B Haase M B KOHIe usBeCTHOrO MepHosa 
BpeMeHH, MPOJOUKHTeMLHOCTH pPa3sBHTHA KaKMOM cTalMH, a TakKe cpeqHAA 
MJIOMOBHTOCTE ocodeH H3y¥aeMOro Bua Mp aHHBIX ycuOBHAX. 

Ilo HawvaIbHBIM UMCIeHHOCTAM, MOJITYYeHHEIM TyTeM HaGMOJeHUA, HETPyAHO 
Peccunrar, YMCJICHHOCTH Ka&KJOM CTaHH, KOTOPble Ip OTCYTCTBHH 9JIMMMHAa- 
MMM 3a CUCT XHINHHKOB HM APyrux NpHIHH ObIN Obl MOCTHFHYTHI K KOHILY paccmar- 
PpuBaemoro NepHosa BpemMenu. UncsieHHocTb ocobeH, HaxXO_AULMxXcA Ha JaHHOl 
PTayMM pa3sBUTHA, HeIpepbLIBHO yMeHbIlaeTcA 3a cueT Mepexofa 4acTH ocobel 
Ha Cle yIOULyIO CTAaMIO H OMHOBPeMeHHO YBeJIMUMBAaeTCA 3a CueT MONOJHEHHA 
DcoOAMU, MepexoAWIMMU Ha J\aHHyo cTayMio c npesbifymeh. Tipu cpequet 3a 
HaHHbIN Nepvox uvcmeHHocTH M, Hu mposkomKuTebHocTH pasBuTHA D Ha cule- 


MYIOLLY!0 CTaAHIO MepexoguT ee M,t, rae ¢ — 1poouKUTeIbHOCTh paccMaTpHBae- 


Moro NepHofla, BhIPaxKeHHaA B TeX 2Ke CMHMILaX BPpeMeHH, 4TO H D. Paccuntan- 
ble Ha STOM OCHOBe, T. e. 6e3 yueTa dJIHMHHAMM, 4YMCJIEHHOCTH H OMOMACCHI 
(OJGKHbI ObITh Bbile HaOO,aeMol cpetHeli UucMeHHOCTH (M,.) 3a HocwJesy10- 


Mui nepuog. Pasnocth mMexiy pacuerHo (M3) u Ha6mogaemoit (M,) uuciex- 
HOCTSAMM laeT BEIMYHHY STIMMEHALMK 3a Mepuox. OueBHAHO, YTO Kora NepHvosbt 
HaOMOJeHUM JOCTATOUHO MaJIbI 10 OTHOMIEHHIO K MPOAOJRKUTeEbHOCTH pasBUTHA 
OTIEMbHBIX CTA, NOYYeHHbIe TAKUM MyTeM BeMMUMHbI 3JIMMHH ALM COOTBET- 
| STBYIOT MposyKuuaM. CyMMUpys MIpOMyKIMU, paccuMTaHHble 1A MasIbIX TIPOMe- 
KYTKOB BP€MCHH, MOXKHO NOJIYYUTb MpOLyKUMIO LaHHOrO BHA 3a MecsIL, Bere- 
TallHOHHOM ce30H H T. J. 

_ B npusoxenuu K pacueTy MPpOAyKUMM BeCAOHOTHX PaKOB CKasaHHOe MOMKET 
SLITh BbIPAKEHO C MOMOMLbIO CeLyIOULHX opMy.I: 


Ng = Mi—q-Nu-t +p Qt; Pa = Na Na 


ee 


Ke = "Ki — <9 Ki-t +p Nit; Py = Ky— Kz; 
| I= hh pKa Pes ty — hs 


i aes Thx-Rvt; Py= G—Q 
q 
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rye N — uncnenuocTb HayniuycoB mpu fandom (M1) M Mp Mocwexyioueny 
(N2) Ha6JOJeHHH M pacueTHaA YHCJICHHOCTb K MOMeHTY MOCueyi0llero HaOJI0 
Ji@HuA (Ns); cootBetcTBeHHo Ki: Ke — dakTuyeckve wu K, — pacueTHad unc 
jleHHOCTH KOMenMoquToOB, /1, /2, [2 — B3pOCJIEIX, Qi) Q2> Q's —anm, DARD? 
Dg — MpoJoumKUTebHOCTH PasBUTH: 
mosc.ax3/m9 , COOTBeETCTBYIOWIUX cTaquit; D, 
18 ; cpeltHee BpeMA Mey JBYMA Tocue 
JLYIOUMMH =KJlayKamMu;, ¢ — lpojouy 
XKUTEIbHOCTh BPCMeHH MexKjly onpey 
JI@JIeHHAMH HAOJOJCHHBIX BeHUMH 
B HacTosleli padoTe paBHan 5 THAM) 
R—cpequee 4uCIO AMM, IpUxXo_ay 
iuxca Ha | NOMOBO3pely1O CaMK 
x — OTHOMeHHe UNCIa CaMOK K OG) 
memMy UHCTy  B3pocbIx ocobe 
(puc. 2). P — npogykunn (B 4HCHI 
oco6eli) HaynsuycoB (P,), Komeno® 
autos (Px), B3pocmEIx ocobeli (P.) I 
aut (Py) 3a Bpema t. Ha npoTsxKenul 
jleTHHX MecaueB 1958 u 1959 rr. Be 
Cb HaOJIOJeHHA 3a pasBuTHeM py 
KOBOJAMIAX TpecTaBuTeseH pakoBol 
ro 300mmaHKTOHAa 03. Hapoub (kal 
B JaOopaTopun OMOCTaHUMH, Tak H I} 
caKaX, YCT@HOBJICHHBIX B o3epe) 
TO3BOMMBIIHe ONpeweiuTh cpelHut 
TIPOMOIUKUTeEMbHOCTH paSBUTHA OT) 
JI@IbHEIX cTayui (cM. Tau. 1). 
C8 V no 25 1X 1960 r. na pBy) 
CTAHIIMAX Kaxkble 3—5 THe c m0 
MOULbIO IWIaHKTOHOYepHaTea OTOH 
pasucb mpo6nl c ropusoHToB 0; 2 
5M HM Ha OMHOM M3 CTaHUMH —c 8¥ 
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Puc. 1. UncneHHocTu OTAeIbHBIX CTA pasBH- 


tus Cyclops sp. sp. no Ha6monenusm B mMae— 11M. B Kamo mpobe pasresbHd 
ane 1960 r. 1 —<siima, 2—naynauyctt, NOJCUMTHIBAIOCh YHCO OCOOeH Kam’ 
— KonenoluTsl, 4 — B3pocibie oco6u loro Bua, HaxXOAAMMxcA Ha KaxK 


OH U3 YMOMAHYTHIX BbINe CTa 
JMU pasBUTHA, H YUCO OTMOMKeHHHIX AML. TpyIHO pa3sJIM4HMble IpH noscuers 
CTaMHM pasBHTHA ABYX TOCNOACTBOBAaBLIMX B HJIaHKTOHE BYOB WHMKJIONOB yuu 
TbIBaJIMCb KaK CyYMMa unCueHHOcTell O6OMX BUZOB. Ilo cpeqHHM JaHHbIM BY 
CTaHIM, IpHHYMad BO BHUMAHMe OObEMB! OTAEJbHBIX C0eB BOsbI 03. Hapoub 
PACCUHTHIBAIACh CP€MHAA UMCCHHOCTb OTCJIbHBIX CTALMM pasBUTUA KaxK OTC 


Ta 6 gl veel 


TlpofomkuTeNbHOCTH cTaquH pa3sBHTHA B CyTKax 


Bug #,0| Dg | Dd, Dye De Bux ‘ise mead: limes bal 
Mesocyclops Ceriodaphnia 
oithonoides 17 | 295 |. S27 113,70 \ 354 I, getienlata 220|. 243 | 9,0 edge 
Mesocyclops Daphnia cucul- 
leuckartii 47 |. 3,5. | 40,2 117,38 \4,41" Tata 48 | 2,0 | 6,0 | 2,0] 
Diaptomus Bosmina 
graciloides 17 | 3,6 | 13,3 [44,8**|5,9]| coregoni 17\| 2,8 | 3,0 | 2,6m) 


* 
UA BeTBUCTOYCHIX pakKOB —Nepuoy OT BbidlyNeHHA AO MepBoll KTa_KH. 
Jiurepatypuble qaHubie, 
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Bua B elMHutte OObema (1 M*). Orv BeMYMHEI HAHOCHNCh Ha rpaduK, Ha KO- 
TOPOM KPUBbI€ MHAMUKM 4MCJCHHOCTM CTaqMi WIA CriaxkKUBaHuA cyaalHpix 
TKOHEHMM MPOBOMMJIHCh MO CpeqHHM AByX NOCHE YIOWHX OMpelenenHit, T. e. 
emocoOoM NoxBwxKHOH cpetHe no AByM. IIpumep rpacuKka sToro Tuna aH Ha 
puc. |. Io KPHBbIM OTCUHTHIBAJIMCh HCXOMHbIe (PakTHYeCKHe) BeMUMHEI 4HC- 
IeHHOCTeH, IIPHHHMABIIMeCA 3a CpeMHHe HaOJIOJeHHbIe YMCeEHHOCTH JIA CO- 
OTBETCTBYIONIAX MATHAHEBOK (Ny, Ky, 1, Q, u R,). Heo6xogumpte 21a pacue- 
ToB sHaueHua D, npuBefenHble B Tad. 1, Mo «HopMambHO KpuBoH Kpora» (’) 
MpHBOAMIMCh K CpesHeli Temmepatype 
eTo6a BOMLI B MOMeHT HaGwOeHHA. 
_ Ilo wa6OmojeHHbim WM paccuvTaHHbiM 
BeIMYMHAaM, BbIPaKeHHBIM B_ THICAUAX 
ocode Ha | M?, myTeM YMHOXKeHHA UX 
|#a cpeqHui Bec | ocoOu cooTBeTCTByI0- 
| (eu CTaquu, HAXOAMHCb BeEMUMHEI OMO- 
Macc MpOLyKWMH, BbIPAKeHHbIe B 
|rpammax cbIporo Beca Ha | m®*. [Ipn- 
Bons, TOACHAIOMLMM XOj, pacueTos, 
|eayxKuT Tad. 2. 
|| AHasOrH4HbIM TyTeM CleaHbl pac- 
|HeTbI LIA BCero Nepvosa Hadmoxenuit'n 
|Bcex W3y4aBIIXCA BHIOB, TO T03B0- 
| [M0 CYMMUPOBaHHeM BeMUHH MIpOkyK- 7 2 
[foi sa natnauesstie nepuowa ony. PM®,2, Kommuccreo aaa Sane on 
HUTb MPOLyYKIWMH 3a MECAUHbIC NEPHOAb clops sp. sp H TemMmepaTypa BOMB B 03. Ha- 
BpeMeHH, a TaK2Ke MeCAUHbIe BeJIMYMHEI poub (3) 
}P/B-Kos@@unvertos, MpescraBsatonlue 
S060 OTHOWICHHe MeCAYHEIX MpOyKiui K cpesqHelt MecauHOM OnMoMaCcce. 
Kak ykasbiBasioch, HaGofeHua Bemucb c 8 V no 25 1X 1960 r., T..e. He 
| OXBaTHJIM Bcero Nepvoja pasBuTHA MaHKTOHA. [1a 03. Hapoub kpyrioroqvunad 
| KpHBad AWHAMUMKU ONOMACCHI 3OOIaHKTOHA XOPOLIO USBECTHA U3 HaOsOeHHnit 
fi. T. Terpopuya (*). Sto ano BO3MOxKHOCTb, YAHTHIBAA OTHOCHTEJIbHbIe BeJIH- 
laquHbl OMOMaCC 300IIaHKTOHa B Pa3HBIe MeCAILbI H MpMHuMad BO BHAMaHHe 
| BLIACHUBINyIOcA U3 HaOMOJeHHA 3aBucuMocTb BerHuHH P/B-KosdppuilHeHToB 
JT TEMIepaTypbI, C MOMOMIbIO SKCTPaNOMAUMH MOMYYHTb OPHCHTHPOBOYHBIC Be- 
| THUHHEI MpOLyKUMi 3a HeOXBaYeHHble HaOMOLeHHAMM MepHObl C 15 1V no 15 V 
jac 12 1X no 12 XI, T. e. npaxTuyecku GesneqHE BereTalHOHHbIM MepHod. 
Jlaa W3y4eHHEIX BOB BeTBMCTOYCLIX PakKOB BeNMYMHb! MpokykKuMH 3a 
j8ecb MepHOl OKasavcb PpaBHBIMH: Ceriodaphnia reticulata 0,78, Daphnia cu- 
lcullata 3,34, Bosmina coregoni 1,23 r/M? u, cooTBeTCTBeHHO, P/B-xoapdunnen- 
Her 39,3; 52,2 u 39,7. 


Kaen Gs 


WAG ieee 
: IIpumep pacueta npogykuuu Cyclops sp. sp. 
} 4 VI 9 VI 
Craqusa Nl 
M’ | M | B |e — P M’ | M | B | M’—M | P 
Q 90,7 | 4,2 |0,004| 86,5 |0,086| 85,9 | 4,2 | 0,004 81,7 0,082 
N 16,3 | 77 |0,031| 8,6 |0,034| 10,0 | 9,4 | 0,038 0.6 0/002 
K 79 | 572 |0,094| 2,7 |0,049| 7,0] 7,3 | 0,432 | —0,3 | —0,005 
I 5'9 | 472 |0,105| 1,7 /0,042] 5,5 | 1,2 | 0,030 43° | 0,107 
"S iets 1 0;234 0 is setlieee| .ojd08 z. 0,186 
P/B 0,90 0,94 


Tipumeuaunue. M’ — pacuetuaa, M — na6mr0feHhad YHCAeHHOCTh B ThICAYAX 9K3SEMILIA- 
3 
108 B 1 Mm’, B— 6uomacca, P — npoxyKunaA B rpaMMax Ha 1 M°. 
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TOE ares 


Cpequne OvomMaccbl, pacCuHTaHHble BeAMUMHbI NpOAYKUMA H P/B-KoappuwHextos 


Cladocera Cyclops Diaptomus 
J\atopt EG 

B | 12 | P/B P | Ip P/B B | P P/B 

145 IV —15 V 6 0,02 } 0,03 | 1,57) O48 |'0518' 1° 450" |) 0) 30°70 G65 502 
15 V — 144 VI 13 0,06 | 0,20] 3,3 190728055.) 76 Wie Bom Oy om) ae 
14 VI —144 VII Ae 0,14 | 0,92) 6,6. | 0,47 |, 4,08 |), 6,3 \) 0,44 0M Ze ag 
14 VII — 13 VIII 19 0,30 | 2,26.) 7,5. 0,27 \2,000) (740 sO Oa Ry chien mec 
43 VIIT—412 Ix 18 0,17 | 1,58 | 9,3 \0,24.).2,205" 9. 2 Oa 2,0 ae 
(OX OK 13 | 0,09 | 1,30 | 3,3 | 0,48 | 4,31 | 2,7 | 1,08 | 0,86 |-0,8 
12 X —12 Xl 6 0;04 | 1,06 | 455) |"O546) 0560) | 1535 51502) Oe eO rs 
3a BeCb ce30H 0,424\01, 39 44:6) 10829 | 7,92 2753" \oO0 702) 9,860 | Ones 


KM COOpaHHbIX B TAO. 3 BeJIHYHH MOJe3HO 3HaTb, UTO OHOMACCe HIM MPOLyKUM! 
B 1 r/m® B 03. Hapoub coorpetcrByet 9,2 r/m?, usu 90 xr/ra. \\ 
Hecmorpa Ha MHOrHe BO3MOXXHbIe MOrpelHOCTH MepBOH MOMbITKA paccuM 
TaTb NPOLyYKUMIO 3O0OMNaHKTOHA IipeqiaraeMbIM CHOCO6OM, HET OCHOBaHMA CuH| 
TaTb, YTO MOJYYeHHbIe BeHYHHEI MOFYT CHAbHO OTKJIOHATECA OT HCTHHHBIX| 
Tem He MeHee M3,IOXKeHHEIE Pe3YIbTATL! OMMKHI ObITh YTOUHEHHI MOCseLyIOULMM 
HCCJI€IOBaHHAMU C IIPHMeHeHHeM 9TOFO 2%Ke MeTOMa Ha Apyrux Bosoemax. : 


Bellopycckul rocyapcTBeHHbIi Tloctynuuio . 
yHuBepcuter um. B. VM. Jlenuna - 18 TIT 1961 


UMTHPOBAHHASA JIMNTEPATYPA 


1H. 1. Elster, Arch. Hydrobiol., Suppl., 20, 546 (1954). 2M. M. Kamau 
4108, Tp. Myp. Oxon. cr., 4, 45 (1958). 8 T. A. MemxKkosa, Tp. Cepanck. ragpoonont 
cr., 13,.5;(1952), <td], [: llerp os ua, asan Beaopycck. roc. yHuB., 17, 38 (1954) 
PUB RAGmIeL IH OB, Tp. Bcecoto3H. HaywHO-HCC/I. HHCT. MOpCK. pBIOH. XO3. H OKeaHOrp., 4] 
201 (1939) K. A. UWepemucosa, Tp. Bea. Hay4Ho-Hcc. HHCT. pbIOH. xo3., 2, 20( 


fees “YT. T. Buu 6epr, Untencusuocts o6mena ut MMueBbie moTpe6uocTH ppi6, MuxcK} 
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Jlokrxayp Akagemun nayrk CCCP 
1961. Tom 139, Ne 5 


iB BHOXHMH A 


B. B. JOPKEBHHY u A. FT. KAAHOBHY 


O HEAKTHBHOM ®OPME AJANTHBHbIX ®EPMEHTOB 
WM EE CBA3KM C SHEPrETHYUECKHM OBMEHOM KJIETOK 


. (I1pedcmaeaeno axademuxom A. H. Onapunoim 15 IT 1961) 


» Vspectuo, uro MHOrHe KJIETKH, HAXOMACb B OMPeeJICHHbIX YCJIOBHAX Cpejbl- 
OObIMHO B NpHcyTcTBHM cHemMdMyeckoro cyOcTpata, MoryT OOpas0BbIBaTb ajlall- 
'THBHO (pepMeHTEI, AKTHBHOCTb KOTOPBIX paHee y HUX He OOHapy2xKuBamacn. Usy- 
[MeHve STOTO sBJIeHHA MMeeT OFPOMHOe SHAeHHe AVIA NMOSHAHMA MeXaHH3MOB 
\OMOXUMMYeCKON U3MeHUMBOCTH HM MpoweccoB OuocHHTesa OelKa. 

_ B wHexkoTOpEIx cy4aax YCTAaHOBJeHO, YTO y HealalTHPOBaHHLIX, HO cm0co6, 
HBIX K (ePpMeHTATUBHOM aanTaluu KJeTOK UMeeTCA HeOOJIbLIOM 3amac aanTuB- 
‘Horo dbepMeHTa, HAXOJAlerocA B HeaKTHBHOM COCTOAHMM (‘). OjnaKko HasMune 
'SMMOreHOB MOKa3aHO JlaieKO He WIA BCeX MOMOOHbIX CJ1y4aeB: KpOMe TOrO, He- 
(KOTOpbIe ABTOPbI OTMeUaIOT BOSMOXHOCTh OOpasoBaHHA aHHOrO epMeHTHOTO 
Geka np depMentaTuBHOl ayantTamun saHoBo (°,*). Ham KawkeTca, 4YTO BBIAB- 
MeHve HaNMUMA HeaKTHBHBIX (OPM aanTHBHbIX PepMeHTOB, a TakxKe H3yueHHe 
UX IIPHPOMbI ABAAeTCA BeCbMa BaxXHbIM [JIA MOSHAHHA MeXaHusMa (bepMeHTaTHB- 
HOH ajlanTaiuu. 

Xopomio usBecTHO, UTO CTPyKTYPa KUBO KJIeTKM B 3HAaUMTeJIBHOM Mepe TO]- 
\lepxkuBaeTcH 3a cueT 9Hepruu MeTaGomusma. IlosToMy O0KMpoBaHMe SHepre- 
‘Tu4ueCKOrTO OOMeHa flOJI2KHO BCerfla CMOCOOCTBOBAaTb OCBOGOKTEHHIO KaKOH-TO 
MacTH CBASAHHBIX BelllecTB. Mbl Halli, YTO HeaKTHBHBbIC (POpMEI alanTHBHbIX 
KDEPMEHTOB yylep2xKHBaIOTCA B STOM COCTOAHMM 3a CHeT SHEPrHun MeTaGoJIM3Ma Hi 
ONOKMpOBaHveM adHepreTHuecKoro OOMeHA MOXHO BbIABHTb HaJIM¥He STUX 
epmentow y HeaallTHPOBaHHbIX KJICTOK. 

_ Jina onbiToB ObWIM HCMOJIb3OBaHbI PORK RKEBbIE OPldHH3SMbl: Sacch. globosus 
849, S. globosus 6, S. Chodati — He cOpasuBatollve Caxaposy, H S. parado- 
‘xus, S. ellipsoideus, S. lactis — He cOpaxkuBarollle MaJlbTO3y *  Vicnoub30BaH- 
‘Hble B paOoTe WTaMMbI JaHHbIX BUOB MOTI, OAHAKO, aalTHPOBATbCA K c6pa- 
(KMBAHMIO 3THX CaXapOB 3a Pas/IMUHbIe CpOKM — OT YacOB AO MCCHAIICB. 

| [tpoxoxxu 1l-cytounoit KyJIbTypbl, BbIpalleHHble MPH 27° 8B 100 Ma cpennl ine 
Dep C ApoxoKeBLIM 9KCTPaKTOM, OTWEHTPHyrHpOBaHHble MW MPOMBITBIC BOAOH, 
eycneHfupoBanuch B | MJ 0,1 N NaF. K 0,25 Mil TAKOH cycneH3Hi npH6aB- 
‘Ganoce 0,2 ma Gydepa c pH 4,6 (onpitni c wuBepTasoi) un pH 6,5 (ombiral c Mavib- 
rasoii), 6 mr caxapa (cyOctpat) u 0,5 Mi TOyoura. PeakuMoHHad CMeCb HHKYOU- 
| poBasacb mpu 27° or | 10 6 cyTOK, BTeMeHHe KOTOPHIX eEKCGHEBHO OpaJicb MpoOH 
ia xpomatorpadupoBanua. OHOBpeMeHHO CTAaBHVICA KOHTpOJb, OTJM4AaB- 
mimics orcytctBvem NaF. Jaa xpomatorpatpupoBaHuaA 6pasocb 0,04 ma cycneH- 
3HM Ha Kaxkjloe MATHO, pacTBOpuTeeM Oblla CMeCb OyTaHo — yKcycHad KHCc- 


|mota — Boma (4.: 1 : 2'/,); B KauecTBe TIPOABUTeJeH CTYKMJIM: B OMbITaX C-Caxa- 


/poso0H — MoueBHHa, B OMIbITaxX C ManbTo30i — anniun-ptanaT. O elcTBun 
a O JeHcTBHH MaJbTasbl — 


WHBepTasbl Cy 10 MOABJICHMIO HATCH (ppyKTOsbI, 
oaten ruoKo3p. Hu B OHOM ONbITe NOCTOPOHHEeH MH@eKWUM He OBIO. 
{ 

= * Tlompsyxich curyyaeM, BbIparxkaem OarofapHOcTb 
0OrO HaMH ObIIH MOLyYeHbI KyJIbTy PBI. 


K. B. Kocukosy, 43 KOJJI€KIHU KOTO- 
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Bo BCeX MIpOBeJeCHHBIX C TOBTOPHOCTAMM ONbITAX y HeayanTHPOBAHHBIX KYtb 
typ S. globosus u S. Chodati BpiaBileHa HHBepTasa, a y S. paradoxus, S. ellip 
soideus u S. lactis — Manprasa. IIpu sToM BeaKH pas AelcTBHe cbepMeHTOE 
oOHapyxXUBaIOCh Mpekye BceroO B BapHaHTAaX C (pTOpUOM Ip OTCYTCTBUM HI 
TIpH 3HadUTebHO Coulee c1aG6OM ero TIPOABICHUN B KOHTPOJIbHbIX BapHaHTax 
Bo BceX OMbiTaX C M@JIbTa30li OHA BLIABIANAcb yxKe Ha | CyTKM, a B OMbITa 
c MHBepTasoi LelicTBHe ee OOHAP yKUBANOCh Ha 1 cyrxu y S. Chodati, Ha 2 cyt 
ku y S. globosus 6 u Ha 5 cyTKU y S. globosus 349. 


oe 


Jeo es ic Oonapyxenne HHBepTasbl y S. globosus 349; a — caxaposa, 6 — 
:bpykto3a; 1 — cdtopHaom, 2 — c Mouolioxauetatom, 3—c XJIOpHCTHM 
HaTpHem, 4 — c Bono 


; Tlonyuenubie pesybtTaTbl TOBOpAT O HANMUHH Y XKUBbIX KJIeTOK HeAKTHBHBIX 
he Ee (pepMeHTOB HM coracylorca ¢ JaHHbIM¥ A. W. Onapuua, | 
ae ee sa dak ('), BLIMBHBLUIHX HHBepTa3y H MaJibTa3y y HeKO- 
‘pipe aeettiny nue (POpM TOJIYOJIbHBIM ABTOJIH30M, a TaKxKe C JaHHbIMH | 
7 ee , H1. C. Penpman, VW. E. Ouibnunepa (*), O6Hapy2XUBINHX AKTHB- | 

y eptasy y S. globosus nocwe nelicrBua yJbTpasByKa. CremuduyHocTb 


OCBO fi 
ee eee eHCTBHA TOpHa 3acTaBHa HAC MpeMMOOKUTb, ITO He- 


] 


IKTHBHOe COCTOAHHE (bepMeHTOB y %KMBbIX KJICTOK B HAIlIMX CyYaAX NOMMeprxKH- 
aeTCH 3a C¥eT SHepreTuYecKOrO MeTaOOsM3Ma, M MOSTOMy OsOKMpOBaHHe ero 
JOSBOJIAET C GoubIeH sdcdeKTHBHOCTHIO BHIABJIATb HaJIM4Me aaNTHBHbIX SHSH- 
MOB JO ajanTalnu. ie 
_ Jina mpoBepku sToro mpesnouoxKeHUsA ObIIH MOCTABJICHbI OJHOBPeMeHHO © 
BEIMeONMCaHHBIMA BapHaHTaMM OMbITOB C NaF w Boom, eile 1Ba BapwaHta — 
¢ NaCl uc monofionaneratom. B Bapuaute c NaCl, 61u3Kum no mpupoze k NaF, 
MMUTHPOBaJIOcb lO usBecTHOM cTeneHu felicrBue NaF Kak 9eKTpONHTa H BOC- 
MpOusBOLWNaCh OCMOTHYECKaA KOHICHTPalluA, U3BeCTHaA BeMUMHAa KOTOPOH, 
‘lO aHHBIM H. M. Cucaxsna c corp. (°), cama 110 ce6e MoxkeT ocBOGO*KaTb hep- 
MeHTEI W3 KwleTOK. Monohoxanetat (CH,JCOOH 10° r/mMa npefzBapHuTesbHO 
HelitpanusoBpanHax NaOH jo pH peakunonnou cMecu) — BelljecTBO, MasleKoe 
moO XMMMYeCKOMy XapakTepy OT (bTopula, HO ABJsmolleecd TAaKKe MHTHOMTOPOM 
gHepreTHuecKoro OOMeHa. Onuits c S. globosus 349 nokasam, UTO B MpucyTcT- 
iBuN dTOpHza MU MOHOMOMaeTaTa Ha XPOMATOPaMMaX BbIABIIAIOCb jeHcTBHe 
MHBepTasbl Ha 2 CyTKH, BTO BPeMA KaK 3a 9TH 2KE CPOKU B BapWaHTax C BOON 
ic NaCl neficrsue depMenta He OOHapyxKHBasocb (puc. 1). 
Takum 06pa30M, Halli JaHHbIe NOKa3bIBaIOT, YTO y H€afallTHPOBAHHPIX KJIE~ 
TOK HCCAeLOBAKHLIX BYOB MMKPOOPraHHSMOB HeaKTHBHbIC (bOpMEI HHBEPTAasbi 
‘MW MaJIbTA3bI MOMepHUBAIOTCA B STOM COCTOAHHM 3a CuUeT 9HEprnu MeTado1u3Ma, 
 Ouesuguo, 4TO JelicrBue cbropusla H MOHOMOMalleTaTa B HAMIMX OMbITAX CKa- 
‘BEIBACTCA OUEHD OLICTPO, elle JO OTPaBJIEHUA KJETOK TOYONOM, H mepexog, ep- 
‘MeHTOB B AKTUBHOe COCTOAHHE MPOUCXOLMT SHAYMTeNbHO ObicTpee, YEM MPH MPo- 
CTOM TOMYO/IbHOM aBTouNse. J[IMTeIbHbIe Ke CPOKM BHIABJICHUA jlelicTBUA cpep- 
“MeHTOB’ CBA3AHEI, OVCBHHO, C UX ONeHb MAJIbIMH KOJIMNeCTBAMH B KJIeTKAaX. 
TlosBneuve akTHBHEIX (bepMeHTOB MIpH OMMCaHHBIX BOSeHCTBUAX Ha KJIeTKH 
“BPAY WM, MOKHO OObACHHTh CHHTCTHYCCKUM HOBOOOpaso0BaHveM, HOO OJIOKMPO- 
‘BaHue 9HepreTuyeckoro OOMeHa ONOKUpyeT H 6uocuHTes GSenKOB (°); ceqOBa- 
“TeNbHO, Y, 43YYCHHLIX OPaHH3MOB OK afallTHBHbIX cbepMeHTOB OOpasyr0TCA, 
HO quIMeHBI akTHBHOcTH. B cmemvasbHO MOCTaBJeHHOM OMbITe C HHBEPTaSHbIMH 
Rpouxxamu S. cerevisiae MbI NokasasH, TO o6orallienHe poxxKeli 9THM Pep- 
Meutom no P. Bunpuitertepy ('°) He 2aeT pesybTaTOB B MpHCyTCTBUH 0,1 N NaF 
[Ip 3HAUVTebHOM MIpupocte aKTHBHOCTH B MapavJeJIbHOM Bapnante 6e3' NaF, 
Takum o6pa30M, (TOPs B UCMONb3yeMOM KOHIeHTP alu JleHCTBUTeJIbHO WHTH- 
“OupyeT CHHTe3 OeIKa MHBepTasbl. B noub3y MpeopMupoBaHHOCTH AaHHbIxX cep- 
“MeHTHBIX OeIKOB TOBOPAT TakxKe (bakTbl UX OOHApyKeHHA elle H APyTAMU CHO- 
co6amu (1, *). BMecte c TeM XOpOMIO HSBECTHO CyllecTBOBAHHE B KleTKaxX Heak~ 
THBHBIX 3aMacOB yY «KOHCTHTYTHBHBIX» (PepMeHTOB. 
> QOuesunno, B HalMx cilyuatx (epMeHTHI JIMIMeHbI AKTHBHOCTH, HaxOMACh B 
ommulekce c’ KaKMMH-TO CTpyKTYpaMM KJIeTKH, YTO TOA epxKUBAaeTCsA 3Hepruel Me- 
| pa6omusMa. STO mpescTaBsleHHe MoxKeT ObITh NOATBEP2KLeHO, KPOMe Bcero CKa- 
3aHHoro, fanubimu A. JI. Kypcanosa, H. H. Kproxosoii u JI. M. CenexHko Cy 
| MoKa3aBMIMMU, TO OpraHMyueckue BelllecTBa Cpefbl, B TOM uvicne WM PepMeHTHI, 
“CBASLIBAIOTCA KJleTKaMH pacTeHuii 3a CuUeT SHEPTHM AbIXAHHA, A TAKIKE jlaHHbIMH 
‘A. VU. Onapuna u B.B. lOpxKepuya (7,8), MOKa3aBLIMMH, YTO CBASbIBAHHE M YAEP- 
5KMBaHHe epMCHTOB JPOXKEBLIMHA KJeTKAaM OcyllecTBIneTCA B yCJOBAAX 


6poxKeHHa. 
Ypanpexuii rocyfapcTBeHHbIit yHUBepCuTeT Tloctynusro 
um. A. M. ToppKoro 13 III 1961 
UIMTHPOBAHHAAJIATEPATYPA 
1A.U. Onapun, H.C. Teapmau, Wu. T. Ky xosa, Buoxumus, 20, 5 (1955). 
2K. B. Kocuxkos, Tenetuka pommel HW MeTO[B CeueKIMH [pORKEBLIX KYJIbTYP, M., 
1954. 3A. Katwtisep, K. Ban-Huab, Braaz mukpo6os B Ouosnoruio, Mul, 1959, 
4A.VU. Onapun, H.C. Teapman, UM. E. Sapnunep, JAH, 97, Neo 2 (1954). 
5H.M. Cucaxsau,A.M. Ko6axospa,H.A. Bacuabpesa, Buoxumug, 12, 1 (1947). 
B Aiea y pC aH OB, H.H. Kpwxkosa, Jl. M. Ceyeu KO, BHOXHMHA, 13, 5 (1948). 
7A.Y. Onap us, B. B. 10 pxesuu4, JAH, 66, Ne 2 (1949). &B.B. FOpkesBuys, 


‘Tlucceprauua, Vuct. 6uoxumun AH CCCP, 1950. 9 ApanTauua y MHKpOOpraHH3Mos, M., 
1956. 1R. Willstatter, Untersuchungen iibergEnzyme, 1, Berlin, 1928. 


1244 


“ 


Jloxnann AxayemMum Hayk CQGCPR: 
1961. Tom 139, Ne 5 


SIKOJIOTHA PACT EHHH & 
B. fr. KAPIIOB 


ABJIEHHA PEBEPCHH CYKUECCHM WH WX S3HAYEHHE 
JIA PEWIEHHA HEKOTOPbIX TiPOBJIEM AMHAMHKU 
JIECHOrO MOKPOBA B TAE)KHOH 3SOHE 


(IIpedcmaeaeno axademuxom B. H. Cyxauceoim 17 IV 1961) 


M3BecTHO, YTO H3Me€HEHHA B COCTaBe MU CTPOCHHM HWKHUX APYCOB TaeXKHBIX | 
6uOrecleHO3OB, HaGOMAeMBIe B CYKILECCHOHHOM PAy: TpaBAHbIe PUTOWeHOSHI 
OTKPbITHIX BbIPyOOK —> CepHHHbIe COOOMECTBa MCJKOJIMCTBEHHBIX MOpOk —> KJIH- | 
MaKCOBble (UTOMeHOSbI CH,— LO CMX TlOp HHTePIpeTHPyloTcA KaK Pe3yJIbTAT | 
OU€Hb OPKECTOUCHHOM KOHKYPCHILMH MexKily pacTeHuamu 3a cBeT. MmenHo Tak | 
OObACHAeTCA BbINA U3 COCTaBa HWYKHUX APYCOB JICCHBIX COOOMIECTB MHOTHX Jy- 
TOBLIX H OYPbAHHIX BHOB, CBOMCTBCHHBIX TpaBAHBIM (PUTOMeHO3AM OTKPBITEIX | 
BbIpyOoK. Bujbl 3TH OObIYHO pacCMaTPHBaloTCA KaK FeMOMUTHI, OYCHB 4yBCT- 
BHTCJIbHbIe K HeOCTaTKy CBeTa, 4TO, AKOOBI, 3aTpyAHAeT M OrpaHwuuBaeT ux 
pocT H pa3gBUTHe MpH HH3KHUX MHTCHCHBHOCTAX CBeTa, CBOMCTBeHHBIX JIECHbIM 
codutomeHo3am (?-°). : 

J[id MpaBMJIbHOrO TOHMMaHMA CyUHOCTH HaOOLaeMBIX B XOMe CyKIleccHH 
CMeH B COCTaBe HM CTPpyKTYpe HWKHUX APYCOB MecHbIX OHOTeoweHO3OB GoHIIOe 
3HaveHHe MpMoOpeTaer BbISBaHHOe HAMM SKCIIEPHMeHTabHOe CBOeOOpasHoe 
ABJIeHWe peBepcuuH CyKieccMM. OKasbiBaeTCA, UTO MCKYCCTBeHHO Hapyilaa cu- 
CTeMY CJIOKUBIUMXCA OTHOIMCHHM MEKAy pacTeHHAMU Ha ompesemeHHOM cTaqHH 
CM€H JI@CHBIX COOOILECTB MOMHO U3MCHUTb HallpaBsleHve CyKWeccuu Ha OOpaTHoe 
M BOCHPOW3BeCTH CTPyKTyPHble 9JIEMeHTbI WeHO3OB IIpeeCcTBYIOWIMX cTaqHi 
H (pa3 CYKWeECCHOHHOrO Mpolecca. OTH CTPyKTYPHble 3JIeMeHTbI COBEPIIeHHO He 
TrapMOHUPYIOT C COBPpeMeHHOM CTPyKTypou HM 9KOMOTMYeCKOM O6cTaHOBKOH sJec- 
HbIX OMOFeOWeHO3SOB HU, YTO OCOOCHHO BaKHO, BOCIPOMSBOLATCA 6e3 H3MeHeHHA 
CBeTOBOrO pexKHMa JiecHOrO uToMeHOsa. 

QKCHEPHMEHTAIbHad YaCTb paSoTH OblIa BLINOHeHa Ha TeppuTopuu Ilexc- 
HMHCKOTO JlecHMyecTBa SpocaBCKOH O6J1., pacMOsOXKeHHOTO B MoOOce 1Ox*KHOli 
Tair. OnbiT Obl Hayat BecHoit 1958 r. u nposomKanca B TeYeHHeE Tpex ser: 

Tlox nouorom rycroro u comKHyTOrO OepesHaAKa CibarHoBo-yepHHaHOrO (uep- 
HUYHAA CepHs) OblIa 3alOwKeHAa CepA MIOULaoK pasMepom 2 x 2 m. IInomagKu 
PasMelasMCb B OMMHAKOBBIX YCJIOBHAX HaHopesbea, OCBelleHHOCTH M 3arpy3- 
KH MO¥Bbl KOPHSMM JepeBpeB. IlouBa B usy¥eHHOM COOOIIeCTBe OTHOCHTCA K 
CHJIDHONMOA3ONMCTOH CpeqHecyrIMHUCTON. 

B cocraBe TpaBAHO-kycTapHWYKOBOrTO HM MOXOBOFrO ApyCOB lpeoOmaqarwr 
cyryOo TaexKHEIe JIeCHLIe BHIbI TpaB, KycTapHHUKOB HM MXOB IIPCHMyMLecTBeEHHO 
OMPOTPOPHOH SKONOrUM. OLHAaKO mpomecc nepecTpowku HwKHUX APYyCOB B 3TOH 
CTaMM CYKICCCHOHHOFO Mpolecca He 3aBepLIHJICA MOMHOCTHIO, H B COcTaBe UX 
NPHHHMaeT ytacTHe PA/| KOMMOHEHTOB MMOWepHBbIX IpyIMNHPOBOK OTKPBITBIX 
BbIpyOox (Calamagrostis langsdorfii, Deschampsia caespitosa, Carex brunnes- 
cens). PacreHusa sTM MmpelcraB/JeHb! eMHU4HBIMH HM3KOPOCJIbIMH CTCOIAMM WJM 
OTMUPaloulMMM JCpHHHKAaMH, CHJIbHO yTrHeTeHLl. 

OnbiTE MpOvsBo_NANCh 10 clleqyroule cxeme. 

Ha meppoi nape nonagox (I u Il) TpaBaHo-KycTapHu4KOBOH H MOXOBOii 
APYCbI ObIM COXPAHeHbI B HeHAapylweHHOM cocTrosHHH. To nepH@epuu OMnbiITHOH 
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oman (11) pina mpoBeqena OOpeska KOpHeH epeBbeB Ha rary6uny 40 cm. Ha 
sropoli nape mutomjayox (III u IV) yaasimcb HangeMHble YacTH BCeX TpaB, 
(ycTapHMUKOB HW MXOB, MIpHCyHX MOKPOBy 6epesHaka c(harHOBO-yepHH4HOTO. 
a onepallva MepHoAM4ecKH MOBTOPANACh B TeveHHe BCeX Tpex eT Ha6wroe- 
wii. B AonONHeHMe K STOMY Ha OLHOH M3 MomwlayqoK (IV) 6pia chemana TpaHien - 
fa OOPesKa KOPHEeH AepeBbes. Ha tpetbeli nape mmonjayox (V u VI) cucrema- 
YeCKH YAAIAIUCh HaseMHble YacTH TPaB, KYCTapHMYKOB MW MXOB BMECTE C NOM- 
WJIKOM W CBEXKUM OMa/(OM JIMCTbeB 6epesbl, Ipwuem ogna u3 Hux (VI) Obiia u30- 
{poBaHa OT KOPHel BSPOCJbIX AepeBbeB Oepesbl. 


. 
g Pe. 1. Peaxuna Tpapanoro moKposa B OepesHaKe ccbarHoBo-“epHHYHOM Ha 
yAaieHve MOACTHIKH 


a Becb KOMIJIeKC (UTOKMUMATHYeCKUX (baKkTOPOB, B TOM 4HCIe HW OCBelleH- 
‘HOCTb, pu 93TOH CXeMe OMbITa COXPaHnAJICA mpakTHyeckH B HeH3MeCHHOM Bre 


‘He onpeslensia nocmeyioulme WSMeCHeHHs B CTIpyKType MOKpoBa. : 
_ O peaxun moKpoBa Ha OnucaHHble Bbile (POpMbI HCKyCCTBeHHOrO BMelIa- 
“TeILCTBA B 2KUSHb JeCHOrO (pHTOWeHO3A MOXKHO CYMTb M0 AaHHbIM ra6a. 1. 


Taowum ae a 


. Uneno cre6net wa 1 M® 
= 1958 r.** 1960 r. 
a 
i LosdineRiabbdid| Evils ae hal lial gteGalte Vigetaet ED WV ne Voslanes 
Vaccinium myrtillus 34} 13/416} 70} 98) 54) 3 20; — — |— — 
“Vaccinium vitis idaea Sr HO ON Mai a | Owe aia. ao / 
“Oxalis acetosella 59 | 459 409 | 683) 250/258) 26/1344, — | — |—| — 
j Trientalis europaea DENI D | Sk) rab) ae 97 | — 4) — a | — 
| Najanthemum bifolium 954 (189 |203|155| 29| 85) 138 22 
-Luzula pilosa Se |= Neelam lie 
 Equisetum silvaticum rN ea i os) ee 
| Calamagrostis langsdorfii| 17] 24 Ca ee | PLO ret = — 
| Agrostis vulgaris 22 44} 41610 
Carex brunnescens — == 9.) Sis | is 2) — 4 -\.8,)..3297 
| Deschampsia caespitosa BN shel ASW, Zoi boas Full ee Da lee sO ee 2: a 108 
Juncus eifusum —_l=a eS i by) 13 
_ Rubus idaeus 4} — | — 2 | a ees SANG, 102 
iene montanum i 8 7 
' mo- 
fede co 95| 25) 151 45| 451 80] On| <4 | 2195-100 


| KppiTua, % {510-20 | | 


_ * PumcKuMy qudpamu ooosHadveHsl nwoujagKH. 
I /#* TIpuBofwurTca HCXORHEIM BUAOBON cocTaB TlOKpOBa B Hayase OMbiTa. 
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[is Hee BAJHO, 4TO Ha KOHTpOJbHOM nvomlagKe (I) cymlecTBeHHBIX usMeHeH Hii 
B cocTaBe H CTPpyKType mokpoBa HeT. He6oubutMe U3MeHEHHA B 4MCJe cTeOeH. 
HEKOTOPbIX paCTeHMH B STOM CJlydae Ha Hapyulamu oOilero CTpoeHHA MOKpoRa H, 
BUMMO, CBA3AHbI C pa3JIMYMAMM MOFOMHbIX YCJIOBHM paSHbIXx Jer. 

Ilpu BEIKOYeHHM BJIMAHHA KOpHel fepeBbeB (II) HaGmogaeTca ycuneHHoe 
pa3pacTaHve H yBeIM¥eHHe 4uCJIa CTeOeli HEKOTOPLIX Tae@KHBIX TpaB (mpeumy- 
IIleCTBEHHO KUHCJIMILbI) H, YTO OCOOCHHO MOKAasaTEJIbHO, MOBbIMIeHHe 4uCa CTeO- 
Jie WM yJIy4uleHHe %KM3HEHHOTO COCTOAHUA TaKUX JIYFOBbIX MHOHEPHbIX TPaB, 
Kak BeliHuK Jlanrcnopda u wWy4kKa epnucras. 


Puce. 2. Peakuva TpaBAHOro MOKpoBa Ha VaJIeHHe NOACTHIIKH B CO“UeETAHHEH Cc 
o6peskoH KopHeli 


Takum 00pa30M, KOHKypeHI|M CO CTOPOHbI KOpHel JepeBbeB TOPMOSHT pa3- 
BUTHE TIOKPOBa He TOJIbKO B KJIMMAKCOBBIX (PUTOMeHOsaX eH (1), HO u B CepHii- 
HbIX COOOUeECTBAX MeJIKOJMCTBEHHBIX Topox. Mubimu croBamn, IIpPH4HHYy yrHe- 
TeHHOTO COCTOAHMA WH MOCTeMeHHOTO BbIMAPaHMA JIYTOBbIX H OYPbAHHBIX BHJOB 
B CTAaHM CepHHHbIX COOOMIeCTB Oepesbl CIeLyeT HCKaTb He B YCJIOBHAX HU3KOIt 
ocBellleHHocTH (7—8% oT pafMallHu OTKpbiTOro MectTa), a mpexye Bcero B TOM, 
4TO 9TH BHIbI H€ BbILCPKUBAIOT 3eCbh KOHKYPeHIHM CO CTOPOHEI KopHeli Gepesui. 

CocTosHve MOKpoBa Ha CJleqyiollel cepum nuomagox (III u IV) oueHb xo- 
POO WJIJIOCTpUpyeT TOT PakT, 4TO caM NO ceGe paspexeHHbIii MOKPOB TpaB H 
KYCTapHUKOB OepesoBoro Jieca He ABAeTCA CepbesHLIM KOHKYyPeHTOM Ia JIyro- 
BO-OypbAHHBIX BULOB, MMOHEPHEIX PpyNMMpPOBOK OTKDPHITHIX BbIpyOok. JleuicTBu- 
TeJIbHO, Ha OOHAKEHHOH OT NOKpoBa nomlaqu (III) He nosBunoch HH OJ,HOTO 
BexOla pacTeHHH, H Ha MPOTAKeHHM BcexX Tpex seT OHA COXpaHAa CBO MepT- 
BONOKPOBHBIM OO1MK. MHoe Ha6mofaetca Ha mapHol naomarKe (IV), Bokpyr 
KOTOPOH Obl/ia IpoBeseHa Tpaniwelinaa oOpesKa KOpHeH JepeBbeB. 3yecb cram 
NOABJATLCA B HEOO/IbINOM YMCIe BCXOAE MamuHBI (Rubus idaeus), Ocoxu (Carex 
brunnescens), kunpea (Epilobium montanum), Oepesni (Betula pubescens). 
Bexofbl 3TH ycnelIHO poOcM M pasBUBanNcb, XOTA UMCNO UX ObIIO HEBEIHKO,. 
a CTeMeHb MPOCKTHBHOFO NOKPHITHA MOUBI Oba MeHee 1%. 

IIpopacranwio morpeGeHHplxX B OUBe 9KUBHIX Ce€MAH JIyYrOBO-OypbAHHBIX 
BUAOB MpenATCTByeT CpaBHUTeIbHO MOMIHI C0; OepesoBol nomctunKku. Hau- 
JYITHM MOKa3aTeJIbCTBOM STOTO MOxKeT CJLYKUTb TOpasuTebHbI scpexkt,- 
NONYNCHHBIM Ha MapHbIX MlowanKax (V u VI) c MepHOAMYeCKHM yjlaJleHHeM MO] - 
cTHiku. Ha Bropoii rox ombira Ha Taxux NJIOUayKaxX B OYeHb OOJIbIIOM 4HCE: 
CTaIH NOABJIATbCA BCXOMbI PacTeHHit, CBOLCTBeHHBIX TPaBAHMCTHIM (PHTOILeHO- 
3am MipemuecTBylolleH CTayMu cyKueccuu: Agrostis vulgaris, Deschampsia caes- 
pitosa, Juncus effusum, Carex brunnescens, Rubus idaeus, Epilobium monta- 
num. Ojnako Ha nqoulankax, He HSOJIMPOBaHHBIX OT BJIMAHHA KOPHell MepeBbes: 
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%KUBaA BCe MpH3HakHW as0THOrO romosqaHHA. B uTore 9Ta NOWLalKa OKa3alacb 
|" AMIWEHHOH COMKHYTOFO TpaBAHOrO MOKpOBa. CreneHb MpOe€KTHBHOFO MOKPbITHA 
“TIOUBLI BCXOJaMH 3fecb He MpeBbuuaita 2—3%, a BEICoTa HX Oblia 4,5—5,0 cM. 
Hanporus, Ha momlayKe c oOpyOKol KOpHel JepeBbeB BCXObI JLyPOBO-OypbAH-- 
| HBIX BHJOB OUCHB ObICTPO POC MU pa3sBUBaIHCb, TAK YTO K KOHILY TpeTbero rosa 
; 3ecbh CCbOpMHUPOBasICA TycTOM COMKHYTHIM TpaBocToH BEICOTOIO 30—35 cM Cc roc- 
 TIOJCTBOM MOJIeBHIbI H OCOKH OypoBaToH. CTemeHb MpOeKTHBHOTO NOKpbITHA 
: TpaBaMU MOUBbI 3fecb cocTaBana 95—100%. Puc. | u 2 xopowio uaocTpH- 
PyIOT peSkve pasMUMA MeXxLy STUMM MOWLalKaMU B MOM{HOCTH pa3sBUTUA Tpa- 
_ BOCTOS. 

k AvasM3 CocTaBa H CTpoeHusa TpaBocTos Ha MlouayKe VI B coueTranuu Cc ompe- 
' JlemeHvem cojepxKaHva B NOUBe %KUBBIX CeMAH MOKa3al, YTO Mbl HMeeM 
_jleno c dparmMeHTOM TpaBaAHOrO CcCOOUIecTBAa, CYIeECTBOBaBUerO 3fecb MO pas- 

BUTHA GepesHAaka CcbarHoBo-yepHuM4HOrO. OKazasocb, YTO NOM coeM OepesoBor 
 MOACTHAKH VWMeeTCH KOJIOCCaIbHOe KOMAMYECTBO MKUBbIX CEMAH JIyTOBO-OypbAH- 
“HBIX BUJOB (3,0—3,5 MuH/M?), BHZOBOM COcTaB KOTOPHIX COBMaaeT C POpHCcTH- 
' yeCKHM COCTaBOM TpaBocTos moujaiKu VI. 
| WUrak, Bbikmouad BIMAHMe MOLCTHIKM HM KOPHeH WepeBbeB, ykaeTCA BOCTIPO- 
_ M3BeCTH CTPYKTYPHBIe 9JIeEMCHTHI Tp aBAHUCTBIX (PHTOILeHOSOB OTKPLITON BLIP YOKH. 
i 3HauHT, BbIMay H3 COCTaBa HUKHUX APYCOB JleCHBIX COOOUeCTB JyroBo-OypbAH- 
HELIX BYOB OMpeleAeTCH OTPHILATeIbHbIM OTHOIICHHEM JaHHbIX BULOB HMCHHO 
' kK cbakTopaM, a He K HefocTaTKy CBeTa MO, NOMOTOM seca. 

OnucaHHble HAMM peaKIHH TpaBAHO-KYCTapHHYKOBOrO Apyca Ha BbIKJIOWe- 
HHe KOHKYPCHIUMH KOpHeli JepeBbeB B CTePKHEBBIX ACCOINMAIMAX COBOFO seca, 

 B CYUIHOCTH, TaKxKe MOXKHO PacCMATPUBaTb Kak CBOeOOPasHoe ABJICHHE PeBep- 
-CHOHHBIX cMeH ('). 

Bce 3T0 O4eHb XOPOIIO MOKa3bIBaeT, ITO HEMOCTATOK CBeTA MOA MOMOFOM Ape- 
BOCTOA He ABAAeTCA CMHCTBCHHBIM H IIPHTOM PpelliaioluluM akTOpoM, ompese- 
JIAIOWLMM COCTaB, CHHy3HabHOe CTpoeHHe H MHHAMMKY JIeCHBIX OMOTeOLeHO3OB 

‘TaexKHOH 30HEI. BesycioBHO, POJIb KOHKYPCHIMM 3a CBCT, H Boodle 3HayeHHe 
buTOKMUMaTa, B XOJe CMeH JIeCHBIX OMOFeOIeHO3OB B Halle JIuTepatType mepe- 

OlleHUBaeTCA. 

B 3akmouenve xoueTCA MOMYePKHYTb, YTO SKCIMEPHMeHTAIbHOe U3yyeHHe 

| MexaHi3Ma CyKIeCcHit OTKPBIBaeT 6oNbUIMe TepcieKTHBbI [id paspaOoTKH Me~ 
| ponpHATHH Mo ympaBseHulo AMHAMMKOM JIeECHLIX OMOFeOeHOSOB. 


| 


a BCXOMbI STH B MaCCe€ OTMHPaJIM BO BTOPylO NOMOBMHY BereTaunvH, OOHapy- 
i 
{ 


Jla6opaTopua siecoBeqeHus Tlocrynuso 
Axayemun HayK CCCP 16 IV 1961 
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Jloxnann AnkageMun HayRk cccP 
1961. Tom 139, Ne 5 


— PH3SHOJIOTHA PACTEHHH 
P. f. BYTEHKO, 3. M. SKOBJIEBA u H. H. }MATPHEBA 


BJIM“AHWE FTHBBEPEJIJIOBOM KUCJIOTbI HA POCT H 
AYKCHHOBbIM OBMEH KYJIbTYPDI H30JIMPOBAHHON 
TKAHM, BbIPALJEHHOHM HA CBETE PA3HOTO KAYECTBA 


(ITpedcmaeaexo axademuxom A. JI. Kypcarosoim 15 TT 1961) 


Bonpoc 0 MexaHusMe yaacTua TrHOG6epeJOBOH KUCJIOTHL ((K) Ha pocT u 
pasBuTue pactenuit (',”). MO CHX Nop ocTaeTCA HeACHBIM. OHou M3 xXapak- 
TePHEIX OcoGeHHOcTeH HeicTBua IK Ha BBICUIMe pacTeHUA ABMIAeTCA OouIbioe Pp as- 
HOOOpasHe H pe3KOe pasH4He BHISbIBAeMEIX €10 SdPeKTOB B 3aBHCMMOCTH OT 
Bula, BOspacta HM (UusHOMOMYeCKOrO COCTOAHHA PaCTeHHA, a TAKAKE TAKUX (bakTo- 
poB, Kak TemMlepatypa (*), HHTCHCHBHOCTb HM CHEKTpaJIbHbIM cocTaB cBeTa (*). 
B cBa3H C STUM OMpeleseHHbIi MHTepec MpHOOperaloT 9KCMEPUMeHTAJIbDHBIC LaH- 
HbIe, YKa3biBarolllve Ha TeCHY!O CBASh Mexy 9ddeKTOM TK wu ocodenHocta- 
MH akyCHHOBorO O6MeHa TKaHeH. Bo MHOrHXx padoTax moKa3aHO, TO 
mpu o6pa6orKe pactenuii TK sddbexr ee HaOsloqaeTcd TOMbKO B TKa- 
HAX, COlepxallux HaTypasbbine ayKcuubl (°). [pu coBMecTHOM BHeCeHHH 
usBue Mexay TK u UYK (f-nnzomumyKcycnaa KucmoTa) HaOsOMaloTCA C1Ox%K- 
HbIe, MHOFa aHTarOHUCTHueCKHe, HHOTla CHHeprvueckve OTHOMIEHHA, a HHOTa 
uX CyMMapHoe jelicTBue (°,"). Bombuloh WHTepec 1A MOHMMAaHHA MeXaHu3Ma 
nelictsua [TK ua pacresust npecTaBssior padorel, TOKasbIBalOWMe MeucTBHe ee 
Ha AKTHBHOCTb ayKCHHOKCHa3bl. 

B pa6orax Max Kioua u Tanctoua (°) u Iuae (°) moKa3ano WHrHOUp yroulee 
neiictsue [TK na akTMBHOCTh MepoOKcHfla3bl H ayKCMHOKCHa3sbl B PaCTeHHAX. 
Tlomapienue AaKTHBHOCTM depMeHTOB, PaspyWIalOWIMX AYKCHHbI, AOJKHO TIpH- 
BOLUTb K MOBbIMICHHIO COsepKaHHA AYKCHHOB B TKaHAX, YTO B 3aBHCHMOCTH 
OT HX HCXOMHOM KOHICHTPaluu, TUNA TKAHM HM BHeEWIHMX YCJIOBHM MOKeT BBI- 
3BaTb OUCHb pasviMUHble tpusuOsIOrM4ecKue H MopdoreHeTHuecKHe SdpexTHI. 

Visyuenve yelicraua [K Ha pocT pacTHTebHbIX TKaHeH B 3aBHCHMOCTH OT 
HX AaYKCHHOBOrO OOMeHa IIPOBOANOCh HAMM B TaccaxKHOH KyJIbType H30/upo- 
BaHHOM cTeOmeBoll TKaHH QuKOrO BunOrpaya — Parthenocissus tricuspidata. 
BaarojapaA BO3MOXKHOCTH CTpOro KOHTPOJIMpOBaTb yCJOBHA MMTaHHA M BbIpa- 
WMBaHHA, KyJbTypa TKaHM ABJIA€TCA XOPOLWHM OOBEKTOM JIA M3y4YeHHA BJIMA- 
HUA (PMSHOJIOPMYeCKM AKTHBHBIX BeULeCTB Ha Mpollecc pocta. bombiuuM NpenMy- 
IeCTBOM TKaHeli THMa HCMOMb30BaHHOM HAMM TKaHM MapTeHOWMccyca ABJIAeTCA 
MopdoworMuecKad H aHaTOMMYeCKad OJHOPOAHOCTh, YTO MO3BOMACT HaNeATbCA 
Ha OJHO3HAUHOCTb ee OTBeTA Ha IPHMeHeHHOe BO3AeHCTBHE. 

Matepuaa uw MeTOQ. KyabTypa TKaHM MapTeHoluccyca, MouydeH- 
Has Hamu oT M. 3enunckoro (losHanckuit yHuBepcutet, Ilompuia), mpuHae- 
KUT K THITY «MPHBBIKUIMX» B KyJIbType (habituated) TKaHeH H HHTCHCHBHO pactTeT 
Ha I1pocToH MHHepasIbHO-yreBoMHOH cpeye 6e3 WOOaBKH B Hee AYKCHHOB HU Jpy- 
THX aKTHBHBIX BejecTB. [TkaHb lapTeHOWuccyca BbIpalwlMBaslacb HaMH C 1956 r. 
Ha MHTaTeIbHOl cpeye Huya c qo6aBKOl cMecH MUKpo3eMeHTOB 0 XeJsepy, 
1 mr/n FeCls, 2,5% raroKo3p u 0,8% arapa. 

CK jo6apnanacb K OCHOBHOM MUTaTeMbHO cpese H3 CBexKeMPHrOTOBEHHOrO_ 
KOHI[CHTPUpOBaHHOrO pacTBOpa Mepex aBTOKMaBUpoBaHHem cpemb. Ilo UMeto- 
IMMMCA J[aHHBIM paspymeHve TK npn aBTOKMaBHpOBaHHH He3HayHTeIbHO. 

TkKaHu BbIpPalMBauch B TeEMHOM KOHMIMOHUPOBaHHOM KaMepe Ha CTaHIlMH 
MCKyCccTBeHHOoro KIuMata MuctutTyta dusvosoruu pactenult (MocKsa). Temme- 
patypa B kamepe 20 + 1° const. OrHocuTembHad BaKHOCTh BO3sqyxa 55%. 
B BapwaHTax CO CBeETOM MCTOUHMKOM OCBeILeHHA CYKUJIM JOMMHECHEHTHBIC J1aM- 
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L_Kpacvoro (JI-27, momunodop ZnBi + SiO;), cunero (JI-30, momnnodop 
CaWO, + HgWO,) uid Oenoro (BC-30) cBera. M3mepenue HHTeHCHBHOCTH (pu- 
3MOJIOPMYeCKON Palau MpPOBOLMOCb C MOMOUIbIO KOMMeHCaIMOHHOrO. Tep- 
mocTomOuKa. Bo scex ombitax, JWI BC€X MCTOUHHKOB OHa paBHAMaCb 
16 000 spr/cm? - cex. Kyaptypp! ocBemjanuch 18 uac. nu 6 4ac. HaxoqusHCch 
'BTeMHOTe. TeMHOBOM KOHTPOJIb NoMellasica B STy Ke KaMepy. IloBTOpHOCTb B 
| BapMaHTax ombita 10-KpaTHas. Pocr TKaHM OleHMBaJcA 110 yBesMueHHIO Beca 
| depes 48 Hei BbIpalwuBaHua. HauanbHbli Bec KYCOUKOB MpM 3aKksajKe onbita 
4 cocTaBuinst 6O—80 mr. Conepxanue ayKCHHOB MU AKTHBHOCTh AYKCMHOKCHa3bI OT- 
_ pelleasuch B TKAaHAX, 9KC- 
| MOHHPOBABIUNXCA TO J1aM- 
| TaMa.C PasHbIM KayecTBOM 
'cBeTa H ‘COOTBETCTBCHHO B 
“temuote 21] feHb. Satem 9TH 
' TKAaHM TYT 2%KeB Kamepe *uk- 
| CHPOBaJIMCb XOJIOOM UM xpa- 
OHMIMCh =TIpH Temmepary- 
pe —20° no momenta onpe- 
)geneHMa  ayKCHHOKCHJasbI 
usiu mMopusmusannu. AyKcu- 
HEI ONpeseAMCbh B JAHO- 


Bee Kannyla 


_«pHM3HpOBaHHOM § MaTepua- S 
"ae. Ja OMHOrO OnpeleeHus S 

Gpanacb HaBecka 300 mr. A 

OKCTpakWMA, OUMCTKa 4H S 
‘ 3 0 : 0 
ExpoMatorpaduyeckoe pas J2G4SCTEGO 123456789 


 WleneHWe AayKCHHOB MpOBOsu- WN wannycob WN? Kannycos 
| MCb B OCHOBHOM 110 MeTONY, : 
Pommcatnomy Hatem (i) eae eee eee respailiipanti Ha. epere pasworo KavecTsa 
L d C / B cle 
)Mpememenue WH KOMMYECTBO CnOMHbIe KPUBbIE—KOHTpOb, NyHKTHp — TK 
| AKTMBHBIX BelllecTB Ha XPO- 


“warorpaMMax ompeflenanocbh C HOMOIbIO KOMeONTHbHOTO OuoTecTa MO MeTOLYy 
A. H. Bospxuua (4). AxTupHocTh ayKCHHOKCHasbl ONpemetaach MO METORY, 
 omucanHomy B padotax IIuue (2), “Ho BMecTo 2,4-7MxJopeHoma, MCIIOJIb30- 
| BaHHOro 3TUM aBTOpOM B KauecTBe KO@aKTOPa AYKCHHOKCHAASEI, Mbl MPHMeH A 
| 2,4,5-Tpuxslopceno. B TOM Ke KOHILCHTp aly 1- 10-4 mr B uHKyOallMOHHOM 
' cmecu. AKTMBHOCTb ayKCHHOKCHasbI OMpeselaach Ha KyCOuKaX TKAHH. 
_ Tipu Bpipameanun TKanM NapTeHouuecyca B TeMHOTe [K, BueceHHas B IIH- 
\TaTeIbHy!0 cpely B KOHILCHTpalluH OT 0,1 y/a no 0,5 mr/an, yrHeTama pocT 
txann. [lp BpipamuBanuu TKAHM Ha CBETE © jOoOaBJIeHHeM TEX IKE KOHILEHT- 
| paul pesyJbraT nowyaMica yuo: KoHueHTpanun oT 0,1 y/1 00,1 Mr ual a 
 ¢cpelbl CTHMyMpoBaIM pocT TKAaHH MO CpaBHeHHIO C KOHTPOJIeM, BbIpallleHHBIM 
B TeX Ke YCOBMAX, H TOJbKO CaMaA BHICOKAA HS HCIMbITAHHBIX KOHILCHTp aun 
_0,5 mr/a HeCKOJIbKO yrHeTaa PocT TKaHH. 
P Jl yTouHeHUusa xapaKTepa AeHCTBUA CBeTa Ha addbext TK, umes B BUY 
| 6oNbULYIO AKTHBHOCTb CBeTa pa3sJMAHOTO cieKTpasbHOrO COCTaBa B peryslupo- 
|| BaHMM MpoueccoB pocta HM pasBUTHA pacTeHuH, 6bIIM MOCTABJICHb! OMMBITbI 10 BbI- 
“pallMBaHMio TKaHel mapTeHouuccyca TO WaMMaMv, aouldMa cBeT pasHOrO 
«ayecTBa, Hacpefe c IK u 6e3 Hee. V3 rpacdbukos puc. | BUAHO, ¥TO B TeEMHOTE H 
Ha Kpacnom cpete IK B KOHIeHTpalluu 0,1 mr/s yrHeTaeT pocT TKAHHM NO CcpaB- 
HeHHIO C KOHTpOveM, Tora Kak Ha 6eOM CBeTe H CHHEM CBeTe 9Ta 2KE KOHILCHT- 
pauna [K apaaetca cTuMysupyioulel. OAHaKO yBemMTeHne KonuentTpannH CK 
no 0,5 mr/i MpHBO_MIO K TOMY, UTO TPH BCex pexkUMax OcBellleHua HaOmoa- 
1OCb TONbKO yrHeTatollee WeHcTBHe TK. : 
‘Jina BEISCHeHHA BOSMOXKHOTO MeXaHH3Ma cTONb pasmwaHoro jelicrBaa TK 
‘Ha pocT TKaHeli Ip OCcBelleHHM HX CBeTOM pa3HOro CHeKTpaJIbHOrO cocraBa 
ObIIO MpoBeseHo orpesemenue KONMUeCCTBA HATYPaJIbHBIX AYKCHHOB HW AKTHBHO- 
ij CTW ayKCHHOKCHasbl. Ha ructorpamMax, MpecTaBJIeHHbIX Ha PHC. 2, MO2%KHO 
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BUfeTb OTHOCHTEJIbHbIe H3MeHEHHA B COep2%KaHHH}/ayKCHHOB B TKaHM MapTeHo- 
uecyca B 3aBHCHMOCTH OT Ka¥ecTBa CBeTa HW IpUCyTCTBHA TK B MMTaTebHOK 
cpele. B KoHTpose HaMOosbIlee KOHYECTBO CBOGOJHBIX KUCJIbIX AYKCHHOB ObBLIO- 
oOHapyxKeHO B TKAHAX, BbIpaleHHbIX B TeMHOTe HM Ha.KpaCHOM CBETE,. 
a HanOouee HH3KOe — B TKa— 

%y HAX c 6enoro cBeta. Konn— 


Tem 
dl Se UeCTBO AYKCHHOB B TKAaHAX,. 
200 i 200 BbIp allleHHBIX Ha cpee c PK,. 
yBeIMUHBaIOCh MO CpaBHe-- 
UR es HHIO. C KOHTPOJIeM BO BCeX. 
150 150 meee KpomMe CHHEero CBe- ; 
| Ta, Ha’ KOTOpOM, HaoOopoT, 
125 125 AYKCHHOB ObIIO HeCKOJIbKO 
100 700 ZDeVA MeHbIUe, YM B KOHTpoOue. 
Ri —> Rf —> C jaHHbIMH O coyepxKa-— 
Be Kpacnouli HHH ayKCHHOB XOpOowio KOp- 
¥ a, f PeJIMpyIOT pe3yJIbTAaTbI, MO- 
200 200 JIYAeHHbIe MpH onpesxenenun 
a i AKTHBHOCTH . AYKCHHOKCHa- 


3bl B JTHX Ke TKAHAX. 
150 150 BuipamimBanue TKaHW Ha 
cBeTe pa3HOTo KayeCTBA 3Ha- 


125 125 YHTeJIbHO H3MeHAJIO AKTHB- 
100 100 HOCTb AaYKCHHOKCHa3bl B 
a a ; aa KOHTpowle. BTKaHAX, BbIpa- 
1507 a pane & WICHHBIX Ha GesIOM CBeTe, 
ae ae AKTUBHOCTb qbepMeHTa 3Ha- 
3 Ue ste Sy PAGE YHTeJIbHO BbIe, YEM B TKa- 
: ry orion ef ies HAX H3 TEMHOTHI WIM Kpac- 
Er ’ Cunuit P HOrO CBeTa, B TKaHAX C CH- 
ie Be Hero cBeTa (epMeHT MOUTH 
He akTuBeH. Ha cpene c TK. 

125 125 AKTHBHOCTb AYKCHHOKCH ash? 
oh 100 BTKaHAX CHWKaJIaCb BO BCeEX 
ye Ga cmyuaax. Han6osiee CHJIbHO 


TK cHwxKana akTHBHOCTb 
Puc. 2. uctorpamMbt CBO6O2HEIX KHCALIX A@yKCHHOB H3 ayKCHHOKCHa3bl B TKaHAX, 
TKaHell MapTeHOIHccyca, BIPalleHHbIX HaCBeTe pa3HOro 

KauecTBa. @— nuTaTebHaa cpeqa Huya (KoOHTpomp), prec chante oe (B 
6—tTo «e+ 0,1 mr TKuala.Moocu opzunat otao- pas), 3aTeM Ha KpaCHOM 
*KCH POCT OTPe3SKOB KONeONTHMeH Ha 9sIOAaTax C Kycou- CBETe (B 2 pasa), B TKAHAX 
KOB XPOMATOrpaMM, BbIPaKeHHBI B IpOUeHTaX K KOH- Ke, BLIPANICHHbIX Ha OeJIOM 
Serr cBeTe, AKTHBHOCTb (pepMeHTa 
Ha cpemec [TK cHumaercs 
TOMbKO Ha 30% nO cpaBHeHHIO c KOHTposiem. Ha cHHeM CBeTe AKTHBHOCTb ayK- 
CHHOKCHAa3bl B UIpHcyTcTBuH IK Heckosbko CHWKaeTCA, HO H B KOHTpOme OHA 

OVeHb HH3Kd. & eo ae a j ase, 

Taowuuagt 
AKTHBHOcTHEayKCHHOKCHa3bI BBY-paspymeHHo MYK na:4 mricyxorospeca 
TKaHH 3a 6 4ac. HHKyOalnu 


TemHota [Kpacnupii cper {Beubi_cper Cuunit cBeT 
KouTpoub Sie Dyk 9,50 0,62. = 
TK, 0,4-mr/m? 0,53 2,54 6,13 0 


Towtyuennpie B HallMX OMNbITAX Pe3YJIbTATbI MOSBOMAIOT MpeANOMaraTb, YTO 
UPHYHHOK M3MCHeHMA MHTCHCHBHOCTH pocTa TKaHH MapTeHOuMccyca MOKeT 
ABMTbCA JencTBue IK Ha ee ayKCHHOBBI OOMen. «I IpHBEIKIIaA» TKAaHb NapTeHo- 
muccyca He HyKaeTCA BO BHECCHHH AYKCHHOB H3BHE HM CHHTe3MpyeT HX B HYK- 
HOM JWIA CBOero pocTa KosMYecTBe. Bonee Toro, 1o6aBeHHe AYKCHHOB K cpene 
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Tip BbIPallMBaHHM TKaHeH B TeMHOTe OObINHO MpHBOAUT kK yXyAlueHuto pocta, 


‘Tak Kak TIP 9TOM B TKaHH CO3alOTCA H3ObITOUHbIe KOHILCHTPallWH AYKCHHOB, 
TOPMOSAIMe TakKOH UYBCTBHTeJIbHBIN K HX H30bITKY Mporecc, KaK KJJeTOUHOe 
Jenene. K Takomy 2Ke CBepXONTHMaMbHOMY MIOBbIINeHMIO KOJIM4¥eCTBa aYKCH- 
HOB B TKAHAX B TeEMHOTe MpHBOAUT BHeceHHe B cpeny IK, yrueratouleH OueHe 
‘CHJIbBHO B STHX YCJIOBHAX AKTHBHOCTh AYKCMHOKCHa3bl, epMeHTa, paspyulaio- 
mero ayKcHH. Ha kKpacHoM cBeTe AKTHBHOCTb aYKCMHOKCHa3bI Ha cpeye c TK 
TOMAaBIAeTCA He CTOJIb CHIbHO HM KOJMYCCTBO AYKCHHOB IOBbIMMaeTCA MeHee 3Ha- 
‘UMTeJIbHO, HO BCe Ke HM 3f/eCb OHO B 9TOM CJy4ae MpeBbIIaeT ONTHMYM, HEOOXO- 
JIMMBIM [Id pocta TKaHH. Ha GOeviom cBete, re AKTHBHOCTb ayKCHHOKCHLa3bl 
B KOHTPOJIe BeJIMKa WH KOJIMYCCTBO AYKCHHOB B TKAHH 3Ha4HTeJIbHO CHM2KEHO, 
Ha cpefe c IK 3a cueT HeEKOTOpOrO YMeHbINeHHA AKTHBHOCTH AYKCHHOKCHa3bl 
OHO MOBBIIUAeTCA IO YPOBHA, COstalomlero Ooee ONAarONPUATHbIE YCNOBHA WA 
KJI€ETOUHBIX JeeHHH WM pocta TKaHH. 

IloTBepxeHvueM MHeHHA O TOM, UTO addext IK Hwa pocT KyJIbTypbl TKaHH 
MapTeHOMMccyca 3aBUCHT OT CKa{bIBalOMerocad B TKAHH OaslaHca ayKCHHOB, AB- 


\SIAIOTCA TAKKE Pe3YJibTAThl MPeTBapHTeJIbHbIX ObITOB IO OMHOBPCMEHHOMY BHe- 


cenuio B MuTaTeIbHyIo cpeny TK u anTuayKcuHa-TpHio,OeHs0nHOM KUCJOTHI 


(TMBK) npu BplpamjuBanuu TKAaHM B TeMHOTe. B 9TOM CJlyyae KOHWeCHTpalNA 
0,l1mrQTK ua 1 a, Kotopaa yrHeTama pocT TKaHH, pH COBMeCTHOM BHe- 
cenuu c 2 mr THBK ua 1 a cranoBumacb CTHMYJIMp yroulen. 

Hawi aHHble nosTBepxKsaloT TakKxKe pesybTaTHl, NOMyYeHHLIe beprManom 
(23) ¢ feicrBuem TK Ha poctT TKaHM MOPKOBH B MaccaxKHOH Ky/JIbType Ha cpefe 
c UYK u 6e3 WYK. B ero onpirax crumysmupyroulee Jeictsue PK mpoxBsAJ10Ccb 
TOJIbKO B CYUae BEIPAUMBaHUsA TKAHM, HECMOCOOHON kK GuocHHTesy COOCTBEHHBIX 


AYKCHHOB M Hy /laollelica 1a cBOero pocTa BO BHECeEHHM AYKCHHOB B MMTATeJIb- 
_ uylo cpely, Ha cpege 6e3 MY K. Banskue k 9TOMy AaHHble NOJYUeHbI Herte (14). 


PasmM4HeM B ayKCHHOBOM OOMeHe pa3HbIX TKaHeH B KYyJIbType MOMKHO oObac- 
HUTb OUEHD TecTpble pesybratel AelicrBud TK Ha poct kysbTypbl TKaHeH, NO- 
myueuHpie Huxesem (°). 

Vsmenenue addbexta felicrsua IK B 3aBMCHMOCTH OT CII€K1paJIbHOrO CocTaBa 
cBeTa YKa3bIBaeT Ha BOSMOXKHOE y4uacTHe POTOXUMMYeCKUX peaKUMH B OCyULecT- 
BJleHHH AYKCHHOBOTO M ruOepeIMHOBOrO OOMeHa pacteHuli. MoxHo Mpeso- 
JOMKUTb, 4TO Gobo MopdoreHeTHYecKHH sdcbeKT POTOXHMMYeCKUX peakilui 
Tuna KpacHblit — OnmKHU uncdpakpacubli M KpacHbld — CMH MOxKeT ObITb 
CBa3aH C JeficTBYeM TpofyKTOB STHX PeaKUHli Ha OKUCJIMTeEbHbIe (epMeHTHl, 
B WACTHOCTH AYKCHHOKCHa3y, ITO MPHBOMHT K H3MeHeHHIO ayKCHHOBOTO 6a- 
jlauca TKaneit, JlanHble Takoro pojla MMeloTca B padorax Meliepa (18), Tanero- 
na (17), Bocxpecenckon ('*). ManonoHATHBIMM [Int Hac B HaCcTOsIee BpeMA AB- 
IAIOTCA OCOGeEHHOCTH ayKCHHOBOrO OOMeHa TKaHeli u apext TK, HaOsmojaemblH 
Ha CMHeM cBeTe. STH jlaHHbie He yKJlafpiBaroTca B cxemy elicrBua IK yepes 
cHcTeMy AYKCHHOKCHa3bl Ha ayKCHHOBbIM OOMeH TKAaHH WM HykaoTCa B  AaJIb- 
HeHIIeM H3y4eHHH. 

Vnctutyt dusvosoruu pacTeHuit TlocrymH0 

um. K. A. Tumupss3epa 15 III 1961 
Axaylemuu Hayk CCCP 
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Uneu-koppecnonyzent AH CCCP H. M. TEJIb®AHIL, 
B. C. TYP®HHKEJIb u M. JI. WETJIMH 


HEKOTOPbIE COOBPAKKEHU SA O TAKTHKAX TOCTPOEHUSA 
JBYDKEHMH 


OcHOBHbI€e NOHATHA HM pesyJbTaTbl 10 Bonpocy 06 H3yYeHHM ABHDKeHHIt 
ueJIOBeKa H BbICIIHX MKMBOTHBIX MOMPOOHO HU3sI02%KeHLI B pale pador (*~§). B- 
9THX PadoTaX BaxKHYIO POb MrpaeT yyueT OOpaTHbIx cBAseH (BOSBpaTHaH adde- 
pentamua mo Il. K. Anoxuuy). H. A. Bepnmreiu paccmatpuBan mocrpoenue 
JIBUXKeHH KaK CHCTeEMy ABTOMATHUeCKOFO ‘peryJIMPOBaHHA, OTMeETHB Mp 9STOM 
TaKHe BaKHbIe ee YEPThI, KAKCeCHCOPHbI€E KOPpeCKIUMH WM MHOFOYPOBHEBOCTS. 

Ham mpejctaBiseTcaA wWesecooOpa3sHbIM CONOCTaBHTb Helo MHOrOypoBHe- 
BOCTH C TAKTHKAaMU MOCTPpOeHHA TBH KeHHH. 

Sco, YTO 3apanee TOUHO 3allporpaMMUpOBaTb ABMxKeHHe (axKe MOBTOPxArIO- 
Iieecd CT€PeCOTHNHO) HeEBO3MOXKHO H3-3a CJIOXKHOCTH TMHAMHYeECKOHM CHCTeMEI,. 
yuacTBy1ollelH B OCYILeCTBJICHHH JBIDKeHHA, H OOCTaHOBKM, B KOTOPOM 9TO BH- 
KeHve peamusyetca (°). Tlostomy opraHu3M JOJDKeH CTPOHTb KaxKOe HOBOe 
JBEXKEHHE 9KCIEPHMEHTAIbHO; H3 MHOMKECTBA BO3MOMKHBIX IPH STOM KOMONHA- 
IH MbILMeUHBIX HalpAxKeHHH (K.M.H.) OTOMPaloTCA Te, KOTOPbIle MO3BOJIAIOT LO- 
CTHUb Wes 3a IIpHeMjeMoe BpeMA HM HavOolee SKOHOMMUHEIM CHOCOOOM. 

Mbt ucxXO2MM U3 TOrO, YTO BCAKOe ABHXKeHHE HalpaBJIeHO K BbIMOJIHeEHHIO He-- 
KOTOPOH JBUraTeIbHOH 3aj\adv M 4YTO MMeeTCA BOSMOMKHOCTh B KaxKbI MOMCHT 
ONpPeeUTh MpHONWKeHHE K pelleHHIO ee 3a C¥YeT COOTBETCTBYIOIeH acdbdbepeH- 
Tauuu *. Tora OpraHu3M HMe€eT BO3MOXKHOCTh OLMCHHTh 9pPeKTHBHOCTh KaKION- 
TakOH KOMOMHAIMH H NOJYYeHHYIO TAKUM OOPa30M HHOPMALLMIO UCHOJIb3OBaTE- 
AIA TloucKa Han6ouiee sddeKTHBHbIX KOMOHHaIHH. IIpuannnb! oT6opa TaKon 
MHPOPMAaUMK M CHOCOGEI HCHONb3OBaHHA ee LIA ypaBJIeHHA ABYXKeHUAMM ecTe- 
CTBCHHO Ha3BaTb TAKTUKOH NOcTpoeHH¥A ABURKeHUA. Ta- 
KUM OOpasoM, TaKTHKa MOCTPOeHHA JBUXKECHHA COMePAKUT Be Hepa3spbIBHO CBA- 
3aHHble 3aauu — COOCTBeHHO yipaBeHve (MbIMNLaMu, MpOMpHoLenwHen UT. 1.) 
M OTOOP M UCHONb3OBaHHe HEOOXOLMMOM AIA ynpaBseHuA acdcdbepeHtanun. 

Ham npelcraBuiseTca NOYYHTeEABHEIM CpaBHUTb TAaKTUKY NOCTpoeHuA JBH2Ke- 
HAM C TAKTUKOM NMOMCKa 9KCTPeMyMa B 3ajlayax aBTOMAaTHYeCKOH ONTHMM3aMH (7). 

Ilpocreiime W3 BO3MOMKHBIX TAKTHK CBOJATCA K XOPOLIO H3BECTHOMY HPHH- 
WHITy HpoO WM OWMOOK; CHCTeMbI TaKOFO pola MOXKHO OBO Obl HA3BaTb’ TOMEO- 
cTaTaMH (*). Ja TakTuKu sToro pola XapaKTepHO, 4TO K.M.H. MepeOupatoTcx 
CJlyYaHHbIM OOpasoM oO Tex Nop, MoKa ovepeqHan KOMOMHALMA He NpuBeleT 
K JOCTHXKCHHIO IleJIM; SKCIe€PMMeHTHI 10 OTOOPY K.M.H. MpOW3BOAATCA HesaBu- 
CHMO APyr OT [pyra, W peatu30BaHHasd KOMOMHAILMA He JlaeT KAKUX-M60 Mper- 
NOCBIIOK K BbIOopy cuenyrouleh. Tlostomy B c0xKHOL CHTYaILHH MOMb3OBaHHe 
NOMOOHBIMH TAKTUKAMH He MOSBOAET MOCTPOUTb YLOBJETBOPUTebHOe JBUKeHHE 
B CKOJIb-HHOyAb lpHemiemoe Bpemsa. IIpu ocyulecTBIeHHH TaKHX TaKTHK HH- 
(bopMaliust O KaKOM-1M60 SKCIIEpHMeHTe He 3aNOMMHaeTCA, TAK UTO COOCTBeHHbIC 
BPEM€HA 3eCb MOFyT ObITb CPaBHHTeJIbHO M@JIBIMH; BaxKHO JIHIUIb, UTOObI 3a 
STO BpeMsl (OHO COCTaBJIAeT, 10-BALUMOMY, BemuunHYy 0,1 ceK.) MOKHO ObIIO OMle- 
HUTb S@PeKTHBHOCTh K.M.H. TakKHM o6pasom, TipocTenuime TaKTHKM' Xap akTe- 
PHSYIOTCA HAJIMUMEM CPaBHUTeJIbHO BbICOKOM YacToTH! (nopaqKa 10 rm). Tem He 
MeHee TAKTUKU STOO pola HeH3OEKHO MPMMeHAIOTCA B.TeX Cydadx, KONA LA 
NONb3OBAHU Oosee CJOKHBIMM TAKTHKaMM HET BPeMeHH. STO MMeeT MeCTO TIpH 
NPOCTEHHINX PeJICKTOPHLIX [JBY2KCHHAX, OCOOCHHO OGOPOHUTebHEIX. 

Jlyumme pesyabtatsi MOryT ObITb TOJIYYeHLI MyTeM McnOb30OBaHHA Tak Ha- 


* 
Read Bonpoc o opmysinpoBannn CaMOH 3aa4uH H O Mepe NpHOAMKeHHA MpescTaBsmeT 2yue- 
BCHHPIH HHTepec; Mbi TIpelmoaraem BOSBPaTHTbCA K' HeMY OTIENbHO. 
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IMA. KaKOM-MOO0 K.M.H. COMpOBOKAAeTcCA MpoOBepKOH OWM3KMX BO3MOKHBIX 
K.M.H. Takand 1poBepka JlaeT BOSMOXKHOCTh ONPeACIUTL TO HallpaBeHue OTOOpa 
K.M.H., KOTOPOe NO3BOJIMT YJIYUINHTb ABYxKeHHe MO xofy ero noctpoenusa. Jlo- 


3bIBAeMBIX JIOK AJ bHbIX TaKTHK. OTH TAKTHKU CBOAATCH K TOMY, 4TO (buKca- 
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KaJIbHbie TAKTHKM CYUIeCTBeHHO 9cppekTHBHee MmpocTeHuiMx. Lia ux pealMsa- 
IHU, OMHAKO, HY2KHA BO3MOMKHOCT 3aNOMMHATb S*PeCKTHBHOCTh PxAa K.M.H., 
UTO, ECTECTBEHHO, TpeOyeT 3aTpaTHI ONpesemeHHorO BpemeHH. Takum oOpa3om, 
IIpH HCMOMb3OBaHHM JIOKAJIbBHEIX TAKTHK HeH380eCxKHO NMOABJIeHHe OOlee HHSKHX 
WaCTOTHBIX KOMIIOHEHT; TAK Kak pellieHve O HalpaBJIeHHM OTOOpPa K.M.H. MCHOJIb- 
3yeT PAX MpoO O1H3KUX K.M.H., IPH MpOsOMKAaIOUleMcA JBYXKeEHHM, OTHOCHTEJIb- 
Ha M@JIMTEIbHOCTh €fO NMPHHATHA He BleUeT 3aMeVJICHHA CaMOrO JBM2KeHHA. 

JloKkaIbHbie TAKTHKH, MO-BHIMMOMY, JOBOJIbHO UaCTO peaJIM3yIOTCA Mp Mo- 
CTPCe@HHM OTHOCHTEJIbHO MpPOCTHIX J BYKeHHH B He CJIMMIKOM CJIOKHOK OOCTaHOBKe. 
IIpumenenuio ux B Gonee TPYyAHbIX YCJIOBHAX MpenATCTByeT HeOOMbIIAA CKO- 
pocTb .oTOOpa HYKHBIX K. M. H.—MbI Befb BCe BPeMA MepeXOAMM OT He- 
KOTOPOM K.M.H. K Apyroli, GmusKoi kK Hel (OTCIOMa MH COBO MOKAbHOCTD). 


\ CyllecTBeHHO OrpaHH4MBaeT UCIIOJIb3SOBAHHe JIOKAJIBHBIX TAKTHK elle H TO, UTO 


BeMKa BEPOATHOCTb TOTO, YTO MOMCK MNpPHOCTAHOBHTCH, KOTa Kakan-HHOYAb 


_K.M.H.OKa3bIBACTCA HELOCTATOUHO acbcpeKTHBHOH, a B OKPeCTHOCTH ee He HAXOANTCH 


nyumeti. Jima sTux cyyuaeB rpelcTaBiaercaA HeOOXOAMMBIM IIpHMeHeHHe Oovee 
CNOKHBIX TAKTUK, HCMOMb3SYIOUIMX HeNOKAJIbHBIY rloucK. Mbl ommMmiemM 3Jecb 
OJHY “3 BOSMOMKHBIX TaAKTHK STOO pola, HasBaHHyIO TAKTHKOHM OBParosB 
M Hallleilyio mpuMeHeHHe B 3aavax BLIYHCMTebHOM MATeMATHKH Mp MOMcKaXx 
SKCTpeMyMa (pyHKI[MH MHOTuUX MepeMeHHbIX (*). XOPOMIO NOHMMaA BCIO CJIOK- 
HOCTb PaCIIMPOBKH KOHKPETHBIX TaKTHK MOCTPOCHMA JBUXKeHHA, MbI HajleeM- 
CA, OMHAKO, TO TAKTHKA OBPaFOB MOMKET OKAZATHCA NOMeSHOH MIA BbIPAOOTKH 
COOTBETCTBYIONMX MOJeJbHbIX NpescTaBeHHi. 

Sra TaKTMKa OCHOBaHAa Ha CJIeELyIONLMX cooOpamkenuax. XOTA Mp NocTpoe- 
HUH JBHXKeHUA yUaCTByeT OUeHb MHOTLO MBI MW CYCTABOB, CTeMeHb TAKOTO yuacTuA 
jlaneko He OJjMHaKoBa. Byjem mpesnoslaraTb, YTO MepeMeHHble, XapakTepHs3yio- 
Wve IBMKeEHHe, MOXKHO pa3OUTb Ha JBe HepaBHble rpymnbl. OTHeceM K MepBO!i 
M3 9TUX PPyMll yCHMMA TeX MBI HW HSMeCHEHUA yrJIOB B TeX CyCTaBax, Janke He- 
3HAUMTeAbHbIC H3MCHCHHA KOTOPHIX MOPyT CHJIbHO OTKJIOHHTb JBYXKeHHe OT 
vckomoro. Ilostomy oTOop HYKHBIX KOMOMHAIMH 37eCb MOKET NPOUSBOANTCH 
OTHOCHTeJIbHO ObicTpo 4 npocTo. TlepemMeHHble 3TOH TpyIiiibl Mbl HASOBEM Hecylile- 


‘cTBeHHbiMu *. JIpyrylo rpynily mepeMeHHbIX OOpasyloT Te MbIIMedHble yCHJIKA 


MW CYCTaBHEIe yrvibi (vs HeOObUIOe YHCIO PYHKUMH OT HUX), BJIMAHUA KOTOPbIX 
Ha 3(PeCKTUBHOCTh IBYKEHUA HEMOCPeCTBEHHO BEIPAKalOTCA MeHBIMe, HEM AA 


_ HeCYINeCTBEHHEIX TlepemeHHLIxX. Ilepemenuble 9TOH Tpyltbl Mbl Ha3OBeM CyiilecT- 


BeHHEIMU. IIpH 3TOM MBI MpekmouaraeM, 4YTO TakOe pasOveHMe Bcerla MOXKHO 
clleaTb Tak, uToOnI 1-a rpynma BKsOUATIa B CeOA TOpasqo Sombie MepeMeHHbIX, 
em 2-a. Koneuno, npu nocrpoeHuu ABMKeHUM sapanee TaKoe pasOveHve Heu3- 
BeCTHO, M OHO JOJDKHO ONpesesUTECA yxKe B MpOlecce MOCTPOeCHHA ABWXKCHHA. 
Tlepefigem tenepb kK OMMCcaHMIO TaKTHKM HesOKaIbHOTO MOUCKa. CHavasa 
MpOWSBOMMTCH cTyYaHHbI OTOOP KaKOH-HOO KOMOWHAILMH MbIMIeUHbIX HalipA- 
yKeHUM X.M.H.-1 c MOCeAYIONMM ee JOKAJIbHBIM yJIyuIMeHHeM. IIpu 2TOM BaxKHO, 
4roObl TAKOe MOKAIbHOe YAYUWEHHe BEJIOCh JMIIb 1O TeX NOP, MOKA OHO ABJIACT- 
CA scbbeKTUBHE™, T. €. MOKA MPOHCXOMMT OTHOCHTEJIbHO ObIcTpoe ysyuuienve 
pesyabratos. Ilyctb mpu 9TOM oToOpaHa Kakast-HHOyAb KOMOMHAILMA MBILed- 
HEX Hanpsaxenui K.M.H.-2. Ilocie storo BHIOUpaeTcA TakoxKe CIydaiHad KOM- 
OUHALMA MbIMICUHBIX Halps2KeHHi K.M.H.-3, CBA8aHHAA KaK-TO C K.M.H.-1, HO 
He Jlematllad B HeMOCpeCTBeCHHOM OT Hee 6nu30cTH. Bpi6paB K.M.H.-3, MbI CHOBa 


“TIPOW3BOMM JIOKambHOe yuJlyumleHNe ee, KOTOpoe AaeT HaM K.M.H.-4. Bpi6op 


culeyrolle KOMOMH AIH MBILICTHDIX ycusiuii — K.M.H.-O MBI NpOH3BOMM yxKe 
He ciyuaiHo, a MyTeM SKCTpanomAUMH B CTOpOHy AyuMmero pe3ybTaTa 0 
'K.M.H.-2 4 K.M.H-4. TaKyl0 9KCTpalOJAHIO MBI, 110 aHaJIOPHH C (“), Ha830BeM l1aroM 
* Mut ynoTpe6aem COBO «HeCyIeCTBeHHBIey, HMCA B BHAY OTHOCHTEIBHY10 IIpOcToTy Mou- 
CKa3eCb HYKHbIX KOMONHail al. 


‘ 
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mo oppary. JlokambHoe yjyuleHHe K.M.H.-D IpHBeweT Hac K K.M.H.-6, Ilocue 
3Toro Mporecc MOBTOpAeTca; BIOupaeM K.M.H.-7 lO K.M.H-4 H K.M.H.-6, a JIO- 
KaJIbHbIM yJIyUeHHeM ee MOJTYaHM K.M.H.-8 HT. J. 

Takum o6pa30M, yKasaHHblii HeNOKAJIbHbIM MOMCK COCTOMT W3 3KCTpanousA- 
IMM YAYUIMeHHEIX 3HaYeHHli M Mocsegyioulero NOKANbHOrO YAYAWCHAA PesyuJb- 
TaToB skcTpanousnuu. [Ipu sToM MOHCK MO HecyIecTBeHHBIM MapaMeTpaM OCy- 
UlecTBIAeTCA 34 CHET JOKAIbHOFO YJIYUWeHHA, a MO CyWECTBCHHbIM — 3a CueT 
wiaroB no oBpary. [loguepKHeM BaKHOCTb JIOKaMbHOTO YJIYHUIeHMA. JletictBu- 
TeIbHO, KKB 9KCTPANOMALHOHHBIA war (War no oBpary) cylerka pacctpan- 
BaeT CHCTeMYy TO HeCyIecTBeHHBIM HepeMeHHBIM, K H3MCHCHHAM KOTOPBIX, Kak 
yKasbIBaJIOCb, CHCTeMa OY€Hb YYBCTBUTCIbHA. Tlocenyroilee OKaIbHOe yJyy- | 
iueHve KOpperupyeT 3HaveHWe STUX HeCYULECTBCHHbIX MePpeMCHHBIX. B cBa3n: | 
C 9THM, HeJOKasIbHbIMi MOMCK XapakTepw3yeTCA HEMOHOTOHHOCTbIO pe3yJIbTa- 
TOB: 3HaYeHHA K.M.H.-3, 5, 7 MOryT ObiTb laxke xy2Ke, 4eM K.M.H.-4, 6 H Up. 

CymlecTBeHHO, 4YTO IPH MCMOb3OBaHHM TaKTHKM OBParOB BPeMA, 3aTpain- 
BaeMOe Ha JIOKaJIbHble YJYWWeHUA, CHMDKAeTCA TO Mepe ABAKeHHA NO OBpary 3a 
cuet 6o/lee TOYHOTO BBIeeHHA CYUIECTBEHHBIX MapaMeTpoB (ajlanTalia), Tak 
uTO IIOMCK cTaHOBUTcA Bce Oojee uw Gomee OpicrppiM. IIpu mpvmMeHeHuH 
TaKTUKH OBparOB BO3HHKaeT HeEOOXOAMMOCTb BpeMA OT BpeMeHH NPHHMMaTb 
pemeHwe O MpekpauleHuu JIOKaIbHOTO yJYuWleHHA M Mepexowe K O¥e- 
peqHomy mary no oppary. Ilostomy BOSHUKaeT HEOOXOAMMOCTbh B OTHOCHTEJIb- 
HO 6OJIbIIMX (B CpaBHeHHM c NpocTeMUIMMH HM JIOKabHBIMA TaKTMKaMH) HHTepBa- | 
ylax BP€MeHH, HEOOXOAUMBIX JIA OWCHKH, H TAKUM OOPas0M XapakTepUCTM4eCKHE | 
uaCTOTH! 3fecb OyyYT BKNOUATh B CeOA KAK YACTOTHI, CONPOBORMaroulMe Mpo- 
cTelillHii H JOKaJIbHBI MOMcK, TaK M Oovlee MeIeHHbIe KOMMOHeHTHI *. B 3TOM 
CMBICJI€ UAaCTOTHBI aHaIH3 pesyJIbTaTOB NOMCKa MO3BOHeT CYMMTb O TaKTHKAaXx 
ero OCYILecTBJIeHHA. 

TakTHKH MU XapaKkTepu3yrollve MX COOCTBeHHbIe BPeCMeHa MOMKHO CBA3ATb 
¢ pa3JIMUHbIMA YpOBHAMM TocTpoenusa ABMxKeHuA. IIpu 3TOM HH3KMM yPOBHAM 
JOJDKHbI ObITb CBOMCTBEHHI Oovlee MpocTble TAKTHKM H CYHLeECTBeEHHO MeHbIUIMe 
xapakTepucTuyeckve UHTepBambl BpemMenv. IJIpumeneHHe Oovlee CJIOMKHBIX 
TAKTUK CBA3AHO C aHaJIM30M COOLITHH, pasJeNeHHbIX OOJbUIMMH HHTepBasaMu 
BpeMeHH. Takol aHaJIM3 MIpOBOJMTCA Ha OTHOCHTeJIbHO BbICOKOM YPOBHe H 
MOXKET OCYILCCTBIATBCA CPaBHHTebHO MeVICHHO; pesyJIbTaTbI ero (pellieHus) 
UCHOJIb3YIOTCA JIA OTOOPa MpocTeMmMx TAKTHK, OCYHLECTBJIAeMBIX Oovlee HH3- 
KHMH ypOBHAMH. C pyro CTOpoHbl, HCXOZHOM MHpopMalveh AA Takoro 
aHaJIu3a CJlyKaT JaHHble O pesyJIbTaTaX PeasM3allMH YTHX MpOCTeMUIMX TAaKTHK. 

Tenepb MbI IpHBeJleM HEKOTOPble 9KCNEPHMeHTaJIbHble JaHHble, KOTOpble, Kak 
HaM K@KeTCA, NOSBOIAIOT CYIMTb O HaJIHYMH Ppa3sHbIX TAKTHK NMOCTPOCHHA ABH- 
*KeHHH. ITH WaHHble Oblmu MOyseHb! panee B. C. TypdunKesem ('*) Ha npHmepe 
COXPpaHeHHA OpTOrpaqHOW Mo3bl YeJIOBEKOM. | 

CoxpaHeHHe BepTHKa@JIbHOrO NMOJOKeHUA Tela YeMOBEKOM ABMIAETCA CIO ~ 


HOW SajaueH, CBASAHHOM C ypaB/eHHeM KMHeMaTH4eCKOH cucTeMol, 06pa30B 
HOM 3BeEHbAMH HWKHUX KOHEYHOCTeM HM TOSBOHOUHHKA, CYMMapHad MOLBMKHOCTE 
KOTOPEIX HCUHCJIA€TCA MHOFHMM JlecaTKamn (!) creneHel CBOOOZbI. STOT OObEKT 
yho6eH JIA MCCeqOBaHuA HW MOTOMY, 4TO peryAAMHA BeEPpTHKAIbHOM MO3bI MO- 
*KeT ObITh YJOBJETBOPHTebHO ONMCaHa BCePO JIMUIb OMHAM MapametTpom r(t) — 
OTKJIOHEHHEM OT TIOJIOKCHHA PAaBHOBECHA MpPOeKIWHH OOWero WeHTpa TAKeCTH 
(0.0.T.) Ha TOpH30HTaIbHy10 miocKocTb. Kpuppie usMenenui r(¢) NpHHATO Ha- 
3bIBaTb CTaOWJIOrpaMMamH. AHau3 TaKHX KPHBbIX MoKa3za (°,1°), uTO coxpa- 
HEHHE PaBHOBeCHA XapaKTepu3yeTCA HEMPePbIBHBIMH KOJIeOAHMAMM O.U.T. H 
ABIACTCH YACTHBIM CJLyYaeM ABYXKCHHA. OTH KOMeOAaHHA OTPaxKalOT AKTHBH YO 
J€ATeIbHOCTh OPraHH3Ma, HaMpaB/eHHyIO Ha MOMepxKanue paBHoBecHA. OO 
STOM CBHICTCIBCTBYIOT KaK P€3YJIbTATbI HeMOCPeACTBCHHbIX CHMHXPOHHBIX 3a- 
muceH r(t) W 9.M.r. MycKyaTypbl TyOBMUa M KOHeYHOCTeli, TAK M TO, YTO 4a- 
cToTa KOleOaHut O..T. y YeNOBeKa JOBOJbHO MOCTOAHHA HM MOUTH He 3aBHCUT 
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OT H3MeHeEHHH TakHX OHOMeXaHHYeCKHX MOKasaTesel, KaK Bec (pH OTATOMeHHU 
| AONOJHUTeIBHLIM Tpy3OM, B yCJIOBMAX 4YaCTMUHOH HeBecomocTH (")), pocT HM Be- 
“uuvHa ONOpHoro KoHTypa. Uactota KomeOaHHlt 0.1.7. H3MeHAeTCHA JIMIIb pH 
“TaKHX BOSJeHCTBHAX, KaK IIpWeM XJOpasruspata, OONbUIMX 03 aIKOrO/A, 


i 
, 
_ THNOKCHH, Wo WSs BOs CUBA, 3SHAYHTeJIbBHO HSMeCHAIOUINX (PYHKILMOH aJIbHOe 
| COCTOAHHEe HEPBHOH CHCTeMBI. 


7CEK. 


Puce .4 


Ocnosxoii ou KpuBpix r(¢) cocraBisioT KomeOaHHa Maso amnuutTyabt (0,1 MM 
> van 5—10 yrnoppix cex.) c sactoroi 8—10 B cex. Ha 9Tom cone BblfematoTca 
_ KomeOanua Combe ammautyapt (2,5—3,5 MM) c ¥acTOTOH NOpAAKa OHOrO 
- KosleOaHua B ceK. TpeTHi THM 4YaCTOT COCTABJAIOT COBCEM MeJICHHBIC Koe0a- 
| wus, CMelarolve ypoBeHb Bceli 3amvcu; ux nopagqoK 1—2 KoleOaHHa B MHHYTY. 
[ipa ananuse cbopmpl KpuBeix r(t) mpexze Bcero oOpattlaeT Ha ceOA BHAMAHHe 
TO, UTO OTKJOHeHMe OT MOJIOMKeHHA PAaBHOBeCHA, UMerollee OOULYIO TeH/eHILMIO 
K YMeHbINeHHIO, He ABJIACTCA, OMHAKO, MOHOTOHHO yOniBarolleH (pyHKIMeH Bpe- 
 MeHM. THNWUHEIM ABIAeTCA OTHOCHTeEIBHO OBICTPbIit M M1aBHbI MOLbeM, COMpoO- 
| BOM MAIOMIMHCA MeJWICHHbIM CIIYCKOM, Ha KOTOPOM XOPOIHO 3daMeCTHDI KoeOaHua 
' cpaBHUTembHO OonbmioH uactorp (puc. 1). Mcnombsya omucaHuple BbIMIe MO- 
JlebHbIe MpecTaBJIeHHA O TAKTHKAaX, Mbl PHCKHEM MpeAMONOKUTH, ITO ObIcTpHIe 
\TIOMBEMEI COOTBETCTBYIOT Wary MO OBpary, a KONeOAHUA OTHOCHTEIBHO Maou 
aMIVIMTYIbI U OOMbINOH YaACTOTbI — JIOKaIbHOMY YJIYUINeHHIO PpaBHOBecHs. 
UactorHblii cneKTp CTaOusorpaMM MMeeT XapaKkTepHble MAaKCHMYMDI B o6uia- 
-erax 10, 1 20,05 ru. Stu sacrorsl, 3HauMTebHO OTMMUAaIOINMecA Apyr OT Apyta 
M, KaK YHOMMHAaJIOCb, He CBASAHHbIC C YMCTO MeXaHHueCKUMH CBOHCTBaMH CHCTe- 
| MbI, TakKxKe CyKaT yKasaHveM Ha Ha/IMYMe CMOKHBIX TAKTUK TlOCTpOeHHA [BH- 
| KeHuH, OCYULeCTBJIAeMBIX MHOTOYpOBHeBON (10 KpaHel Mepe Tpex ypOBHeBOH) 
|| cTpyKTypo#, BK uouarolleli B ceOA PasHble TO CBOMM (byHKUMOHAIbHBIM CBOH- 
- CTBaM HepBHble alliiaparbl. 
Vuctutyt 6vonornueckou u3nku Tlocrymu0 
Akajemuu HayK CCCP 6 V 1961 
LMTMUPOBAHHAA JIMTEPATYPA 
1H.A. Bepuuteiiu. Coopx. tp. Kasanck. uH-Ta ycoBeplleHcTB. Bpayeli, Kasans, 
io 20nreAnr AA € p Hu Te ii H, Apx. Ouom. Hayk, B. 1 (1935). 3H. A. BepuomtTeus, 
| © noctpoenuu mzBmxenuii, M., 1947. 4H. A. BepHwmteuu, Bonpocbl mcuxouorun, 
| Ne 6 (1957) 5 Tl. K. AnoxuH, [Ipo6sema nenTpa H NepudepHy, | BetynutestbHaAt CTaTbA, 
li. Yoppxun, 1935. *%1I.K. AHOXUH, Coopx. [po6nempi Bpicilel HepBHO AenTeT_HOCTH, 
‘iM, 1949. 97. M. Teapgana,M.JI. Weraun, JAH, 197, 8. 2 (1961). § Y. P.O u- 
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Jloxuaygn AkafwleMuu Hayk CcccP 
1961. Tom 139, Ne 5 


@H3HOJIOFVH ft 


M. B. JAJIMH 


COMEPSKAHHE MPOTHBOACKAPHJHbIX AHTHTEJI 
B PJIOBYJIMHOBbIX ®PAKUUWAX CbIBOPOTKH KPOJIMKOB, 
NOPADKEHHbIX JIETOUHbIM ACKAPH]O30M 


(IIpedcmaeaeno axademuxom K. H. Cxpabuneim 24 III 1961) - 


Ilpu ackapufo3ze B KpOBM MOryT ObITb ONpefeseHbl cnelMuyeckue MpoTu- 
BOacKapHyHble aHTHTea. OOHapyxKeHHe NOCe{HUX B HAaCTOMMee BPeMA MpOus- 
BOMTCA C TOMOILbIO MAKPONPelMMHTAMH Ha KMBBIX JIMYHHKAX (°), peakiveH ar- | 
TJNOTHHAUHH C AHTHTeHOM, afcopOMpoBaHHbIM Ha KapMuHe (7), KOJIbIeMpelly- | 
mutainei (") u Ap. OfHako mpuposa MpOTHBOaCKapHAHHIX .AHTHTeM MO CHX MOP 
usyyena c1a6o. 

Vis o6iel HMMyHOJOrHM M3BeCTHO, 4YTO IPH OoubUIMHCTBe MHdeKUMH aHTH- 
Tela OOHAp YXUBAIOTCA BO PPaKUMAX yy- H Yo- TUIOOyIMHOB. OfHakO IIpH 2M3eH- 
TepHH H fudTepHu anTuTena OOHapyxuBaloTcaA B B-rm06yMHOBOK dpakiwHH 

MMYHHOH CbIBOpOTKH. EcTb yka3aHua, 


TaOauna 4 UTO HM G@-rloOyMHOBbIe (pakUMH MOryT 
TuTpoBanve rioOyMHHOBLIX (pakUMH CBI- comepwKaTb pesyc- HU adweprHyeckHe 
BOPOTKH KPOJIHKOB, MopaxKeHHbIX ackapH- AHTUTeNAa. 
7030M, Ha HaJIMUHe MpOTHBOACKapHHBIX Cpeqenuii 0 TOM, B Kakoii 2Ke MMeH- 
aHTHTeJ 4 


HO W3 TrulOOyTHHOBLIX (pakuHH cofep- 
Paspeyenue anTurena *%KaTcA MPOTHBOACKapHAHbIe AHTHTEeIAa- 
"| | fo.) ©} BARaCnOsilee BpeMsn ten: 

42000 Psayom uccefopatesen (°,°) ormeueH 
Tap aJieIH3M MexKLy YBeJIMYeHHeEM KO- 
JIM¥eCTBA Y-rIOGYJIHHOB CHIBOPOTKH HU 
THTPOM IIpOTHBOaCKapHAHbIX aHTHTeL 
pH acKkapHosHo MHBa3sHH. OgHako 
HHKaKHX JOKa3aTeJIbCTB JOKaNM3alluv 
IIpOTHBOaCKapHAHbIX AHTHTe B Y-rlo- 


OYIMHOBBIX (ppakKIMAX 9TH UCCeLOBaTeNM He IpMBoAAT. Ja BLIACHEHMA J0- 
KaJiH3alHH MpOTHBOACKapHAHbIX aHTUTe B TIOOyIMHAaX HMMYHHOH CbIBOPOTKH 
HaMM TOcTaBJIeH PA OMbITOB. 

MvmynHuas cbiBopoTKa Oba NOsyYeHa HAMM OT KPOAMKOB, 3apaxKeHHbIX HH- 
BaSMOHHBIMH sitaMM ackapuy. Kpomuxu Becom 1800—2200 r s3apaxkanncb 
altjamu Ascaris lumbricoides tpexkpatuo. Tleppoe sapameHve npoBosMn 
7.030% B 6000 HHBa3HOHHEIX AMI; BTOopoe — uepes 2 mec. 030i B 3000 MHBasMOH- 
HbIX AML; cycra 90 qHel nocne MepBoro 3apaxKeHHA KPOJIHKUM TpeTHM pas M0- 
yuu per os 6000 uHBasMoHHEIx aun. Ha 21 fenb nocme Tperbero 3apaxkenHA 
OT KPOJIMKOB, IyTeM CepJe4HLIX MYHKUHH, Oblm0 momyueHo 600 Mi CbIBO- 
pork. 

HcculeqoBanHve c MOMOMLbIO peakUMM ArTJIOTHHalMH C aHTMPeHOM, afcopOu-— 
POBaHHbIM Ha KapMuHe lo MeTony E. C. Jleikunow B Halle KOJM4eCTBeEHHOH 
MOAHpuKanuH (7), MOKasano, TO NOJIYYeHHaH KPOJHUbAH CbIBOpOTKa COfep- 
*KaJla MPOTHBOACKapHAHHle aHTHTea B TUTpe | : 128. 


Opakuwua 


4:428 |1:256 |4:512 


a + By-rao6ymuH | — = 
B-rmo6yHH LS |e) Se 
Y1-T06y MH +) +} + 
Yo-T06y HH + f+yt+ 


en 
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Tlosxe aTy CLIBOpOTKYy MbI MOABeprauM cNupTOBOMy pakWHOHUpOBaHMio Ha 
_ Xouoxy M0 MeToLy Koua (°). Bpigenenve y, 4 y.-ri06yMHOBOH dbpakuHH MpoBo- 
| Ausm to MOAMpuKalMu, MpHMensemot WucrutyToM BakUMH MU CBbIBOPOTOK 
_ um. 1. MW. Meauuxosa (*).Opaxuun f- 10-++f,-rn06ymHoB nomyunsH m0 cnocoby 
A. A. Huxutenko. O6ujaa cxema dbpakuMoHupoBanua mpenctaBsena Ha puc. |. 
BbieseHHble B pesyJIbTaTe (PpPaKUMOHUPOBaHUA OeKOBbIe OCALKH OLLI MOL- 
» BeprHyTbl JMOPUIbHOH CyuIKe Aid yaneHuad sTuMOBoro cnupta. Ilocne cymiKu 
| OeNKOBbIe PpPakIWHH pacTBOpAAM B (PHsHOMOrM4eCKOM pacTBOpe, MpoBepAA KOH- 
| WeHTpatuto Geka pepakTomeTpuyecku. O6blmHO NPHHATO TOTOBUTb pacTBOpEI 
-c 10% cojepxanvem OeKa. OnHako BBHAY HeOoMbUIOTO KOMMUeCTBA B3ATOH B 
_OMBIT CBIBOPOTKM MbI PacnoNaraH MasbIMA KONMYeCTBAMM CYXOTO OCas{Ka rvI0- 
| OyMHOBLIX (PpakWMH, H MOSTOMY TOKO pacTBop a + f,- ruo6ymuHa Obl mpu- 
TOTOBIeH B KOHWeHTpauuu 10%. OcTambHble ro6yMHOBbIe (pakUMH MBI pac- 
_ TBOPANM AO CeLyIOULHX KOHWeHTpanMit: pacTBop y,- rioOyHHA 4%; pacTBop 
f-rno6yuna 4%; pacTBop y.-rmo6ynuna 7%. 


CbIBOPOTKA 


es 


63% enupT; 
t=5,0°: pH 6,4 


3 


ocason 


: 9H 7,0 Oe 
(NH4)9SOq 


Puc. 1. OpakwvonupoBanve KpoMubelt UMMYHHOH CbIBOPOTKH 


Bce pacTBOpbl PHJIbTpOBaIH Yepes CBeuH [llam6epieHa MW CTepHJIbHO pa3- 
wuBanu no amnysam. Amnyvibt coxpanamu mpu —4”. 
Unctota nowyseHHbix dbpaKkuwui Oplia NpoBepeHa MeTOOM 39eKTpodopesa 
Ha OyM@KHbIX Mosocax. Ha nosocbl HaHOCHaCh HCXOAHaA UMMYHHAad KpOJH- 
UbA ChIBOPOTKAa HM PaCTBOPbl BCeX YeTLIPeX MOMYACHHBIX H3 Hee dpakuni. Onext- 
pocbopes mposomKasca 8 aac. Ipv HalpAKeHHA 300 B uw cue ToKa 5,0 Ma. He- 
NOmb3OBaH BepoHanoBblit Gypep c pH 8,6 u HoHHOK cunon 0,1. Pesyaprartpi 
IIPOBePKH NpelcTaBJeHbl Ha PHC. 
_ Kak BHJHO M3 IIPHBeeHHbIX (operpamM, dpakuun B-, Y.-H Y2-PO0OyMHOB 
MOUTH MOHOCTbIO CBOOOAHbI OT MIpHMecH aIbOyMHHAa HM B JJIEKTPHYeCKOM Tove 
ABUKYTCA C TOM 2Ke CKOPOCTHIO, YTO H OMHOHMEHHBIC TIO6yHHOBbIe PpakUHH 
HCXOMHOM MMMYHHOM cbIBOpoTKH. pakuUuA a + B,-r106yJHHOB OKa3aJlacb 
“HeAOCTaTOUHO OUMULEHHOK OT NPpHMecH aIbOYMHHa; CaMH Ke POOyAMHbI 9JIeKT- 
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poopHTHuecKH HJeCHTHUHEI o- H B-rvio- 
OyJMHOBLIM (pakUHAM MCXOAHOH Kpo- 
JIM4beH CbIBOPTKH. 

THockoubky  93uleKTpocbopeTHuecKkuh 
KOHTPOJIb TOfTBepqu dakT pasye- 
JICHHA TVIOOYJIMHOB CbIBOPOTKH Ha ueThI-- 
pe H30JIMpoBaHHble @pakunH, caso 
BO3MOXKHBIM IIPpHCTYNHTb KO BTOpOH 4a- 
CTH OMNbITa — H3yYeHHIO BONpocaoO TOM, 
B KaKOH W3 TOOYIMHOBbIX paki | 
HaXOJLATCH IPOTHBOaACKapHAHbIe AaHTH- | 
Tewla. oti 

Haumune npoTHBoacKapHHbIX aHTH- 
TeJl B UHCTHIX PIOOYJHHOBBIX PpakuMax 
OMpelesAIOCh OCTaHOBKOK peakiuH 
arrJOTHHalHH C aHTHTeHOM, ajcopOu- 
pOBaHHBIM Ha KapMune mo Metoyy E. C. 
Jleiikunol B Halle KOuMYeCTBeEHHOW 
MowMduKannu. PesyibTaTbl OTbiTa 
TIpHBeleHbl B Tabu. |. 

Kak BHaHO 43 Ta6s. 1, pacTBop 
a ++ B,-rm06yiuHa NpOTHBOACKapHHbIX 
Puc. 2. [lpopepKa YHCTOTHI TOJly YEHHBIX aHTHTe/ B THTpe ie 128, T. €. B THTpe 
POY JMHOBBIX (ppakun MeTOJOM eHERTPO- ucxOJHOH KpouMaben CbIBOPOTKH, He co- 
tbope3a Ha OyMare. @— UCXOqHad MMMYH- 
Hast cCbIBOpoTKa, 6—dpakuma a—-B,- ACPHT. Pactsop f-rio6yauHa coep- 
rao6yaMHoB, @—dpakuua B-rno6ynuHos, WUT MpOTHBOACKapWAHbI€ aHTHTeJla B 
e—(pakuust ‘yy-rao6ysmnos, O—pak- TOM Ke THTpe, YTO H MMMYHHAaA Kpo- 

De a ee Ee JIMUbA ChIBOpOTKa. Han6obuiuM THTpOM 

IIPOTHBOAaCKapHAHbIX AHTHTe OONaaeT 

Yi -ro6ysuHoBad tbpakuua. Ha puc. 3 npesctaBnena d@oTorpapuad peakin ar- ” 

TJHOTHHAILMM alcopOHpoBaHHOrO Ha KapMHHeE aCKapHAO3sHOTO aHTHMTeHa B pa3- 
BeweHuu 1: 2000 ¢ y,-ra0- 


OyJIMHOM. 
° as ¢ - 
Tlonyyenupit pesynb- © “ | . (es ee ee cg 
TaT MOKa3bIBaeT, UTO TIpO- ree SS eae ee ve og 
THBOACKapHHbIe aHTHTe- ott, rn ee Lara oat ee Re 
; ; * Pe - "oe 
Ja B CbIBOpOTKe KpoJIH- Rs HS Se hand F was oS ag 
KOB, MOPa*KeHHbIX Jlerou- Yo an ahr’ tae. , ae YM 
HbIM aCKAapH030M, Haxo- t*& e et eh » eB, Yoos 
JIATCH B OCHOBHOM BO § + See ihe FT Ow eo} wigs 
(bpakiun yy- MU y2-ro6y- rey gs gS 3 "ete f a@ 
JIHHOB al sh es 
OB. wes e fk iy r a ial Py - 
B cBa3M C 3THM CO3- > te % YPte OF e oo iter te 


ae 


WaeTCH BO3MOXHOCTh. T0- ee ee a ‘> 3 
JIY4CHHA KPOJIM4berO Tpo- Fe. - ae *@ & oe J 
THBOACKapUOsHOrO.— -y- igy hot "GS rae 


ede 
ruo0ysuHa WM MCHbITaHuA - Memes ‘ea ag t *s ee * , 
apeKTHBHOCTH 3TOrO ipe- ca aie ES ¥ a+ A. no 
mapara (Wid JleveHuaA le- CR Lea Te o Aap Ming 
rOUHOTO acKAapHsO3a Y 3K- Pile 2 7 ety ogi habe ol bs nam 
CI€PHMEHTaJIbHbIX KUBO- ashe he's a Lunt gi dts eM ei 9 el 


THDIX. 


Puc. 3. Peakyna . arrmoTunHalun ajcop6upoBaHHoro Ha 
BuBonn KapMHHe aCKapuyHoro aHTHreHaB pa3BegeHun 1: 2000 c 
1-T 100y IHHOM 


Il . b 
a ee aHTHTeJla B CBIBOPOTKe KPOJIMKOB, MOpaxKeHHbIX 
ACKaPUAO30OM, B OCHOBHOM HaxOfsTcA BO tbpakUMH y-rmo06yaHHOB, 
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2. HanOonpiee KonwuecTBO MpOTHBOaCKapHANEIX AHTHTeN COLepxKHTCA B 
“Yi-T106y1MHOBOK ppakuun. BuenenHblit B uAcTOM Bue 4% pacTBop y,-rmo06y- 
‘MMHa COJePXKUT MPOTHBOAaCKapHAHble aHTHTeNa B TuTpe 1 : 2000 


" 


Tloctymusio0 
23 III 196] 


Per Or 


Se) 
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“eTBo Ne 44283 of 11 Hon6psH 1958 r. 5 J. Oli ver-Gonzalez, J. Inf. dis., 72, Ne 3, 202 (1943). 
*®M.Cohn, A.M. Pappenheimer, J. Immunol., 63, 3 (1949), 7G. A. Canning, 
gam. J. Hyg., 9, 207 (1929), ® E.C. Rincon, Rev. Iber. Parasitol., 18, Ne 3, 255 
41958). ®G. Castro, E. Rincon, Rev. Iber. Parasitol., 18, Ne 2, 141 (1958). 
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PUBHONOFH ST, 


A. A. KYCAKHHA 


3ABV.CKVMCCTb CKOPCCTH CHV )KEHE A XOJIMHSCTEPA3HON 
AKTMBHOCTH FOMOrEHATOB NEYEHH TPABAHOM 
WM O3EPHOM JISTYUIKH OT TEMNMEPATYPbI 


(I]pedcmasneno axademuKom E. H. Tasaoecxum 17 IJI 1561) 


Bonpoc 0 CBA3H TEMOYCTOHYMBOCTH TKAHEBBIX OeJIKOB C TemMnepaTypHbIME: 
YCNOBUAMM OOHTAHUA NOMKUOTEPMHPIX SKHBOTHBIX JlO HacTOsAllero BpeMeHk 
ocTaeTca CHOPHEIM H Maio paspaooTaHHbIM. Tleppyio nonbirky ero 9KcnepHMeH-| 
TANbHOTO PaspelleHHA NpeANPHHA Kpwx (), KoTopbiii uccneqoBal TemMmepa-| 
TYpy KOaryAALHH OeKOB MbiiledHOrO COKa PaSNM4HBIX MOMKUJIOTCPMHBIX YKH- 
BOTHDIX H Clea 3akOUeHHe O NOHO He3aBHCHMOCTH TenMOYCTOHUMBOCTH | 
6eNKOB OT TeEMMepaTYPHbIX yCOBUM OONTAHHA. Onnu v3 cnoco6oB paspelleHu#| 
9Toro BOTIpoca — uccseqoBaHHe TeNsOYCTOHUMBOCTH TKAHeBBIX Oe KOB 6Nu3KHX 
BLOB 2KUBOTHBIX, CPOpMHPOBaBIINXcA H OONTAIONIMX B PasMMAHPIX Temnepatyp- 
HEIX yeoBHax. KmeTKH TaKHX 2KMBOTHBIX MMeIOT, Kak paBusio, PasJIMYHyIO 
TenMOYCTOMYMBOCTb, TipwueM MpewcTaBuTesM Gosee TeMIOIOOMBLIX BHIOB 00- 
jlaaroT Sosree TeNJOYCTOMUABLIMH KJIeTKAaMH (2-1°). Bmecte c Tem B page pacor | 
ToKa3aHO CYILeCTBOBaHve Mapasestu3Ma MexKLy TeMOYCTOHYMBOCTHIO KJICTOK) 
HW KleTOUHBIX Senko (11-15). Y206HbIM OObEKTOM JIA HCCMeMOBAHHA TEMMOYCTOH- jf 
UMBOCTH O@/IKOB AB/IAIOTCA (PepMeHTEI, O CTEMEHH MeHaTyPalMM KOTOPHIX werKo: 
CYMTb NO H3MeHeHHIO (pepMeHTaTHBHOi akTuBHocTH. IlapasienH3M Mex TemsO- 
YCTOM4MBOCTHIO (epMeHTOB HM KseTOK CHCTeEMaTHMeCKH 6IM3KUX BULOB NOMKHIO- | 
TePMHBIX 2KHBOTHBIX OOHapyxKeH B HacTOsLlee BpeMA Ha JByX Mapax BUOB 
ppi6 (1°) w AByxX BHAaxX AATYyLeK. Bosiee BbICOKOH TeMMOYCTOMYMBOCTH MbIdled- 
HOt TKAHH COOTBETCTBYeT OOMbUIAA TeENMOYCTOHYMBOCT XOJMHSCTEP asbl N BY UL | 
y Salmo trutta mo cpaBHeHmto C S. salar u y Coregonus albula no CpaBHeHHIO 
C. lavarefus. O3epHas aryuika, Oosee TeTMOMOOUBAA, YEM TpaBAHaA, NO paALy| 
TIpPH3HAKOB (apeasl, TeMMepaTypbl PasMHOKeHHA, ipemnounTaemble TeMiepary ppt 
B annapate Teptepa H ap.) uMeeT Oonee TeNJIOYCTOHYMBbIE KJIETKH: MBIMJedHbIe 
16) yeppubie (17, 1°), smHTeTHabHbIe (>, 1°)” xpalleBnie (18), cnepmMaTosou bt 
(1°). Toxagana Take Oosee BbICOKaA TENJOYCTOHYHBOCTh CYKUMAAErH AP asbk 
mpm (12), AT@agbl MbIeUHBIX TOMOreHaTOB (1!) w MeplaTenbHOTO SIIMTeIAS | 
14) aKTOMHO3MHa MbILUL ('*) OZePpHOK JIATYLIKH. Oguako BO BCeX LHTHPOBaHHbIx 
paOoTax TenJOyCTOHYMBOCTh (PepMeHTOB ONpeseAMAC’ MO CTeMeHH COX paHeHHst | 
(bepMeHTaTHBHOM AKTHBHOCTH B 3aBHCHMOCTH OT TemMepaTyPbI MPH MOCTOAHHOM: 
BpeMeHM HHAKTHBaWHN. Ho B CBs3H C TeM, YTO B COMbIIHHCTBE pa6or mo Ten/0- 
yCTOMUMBOCTH KJeTOK ONpesenANach CKOPOCTbh NOTepH (byHKUMOHANbHOM aKTHB-- 
HOCTH K/leTOK IPH pasHbIX TeMMepatypax, MpeACTaBNANO MHTePpec BbIACHeHHE 
3aBHCHMOCTH CKOPOCTH HHAKTHBallWu epMeHTOB CHCTeMaTHYeCKH 6M3KHX BH- 
JOB OT TeMMepaTYypbl. : 

Sanauelt HacTosile pa6oTb! MW ABM10Cb CONOCTaABMeHVe SABHCHMOCTH CKO= | 
POCTH MHAKTHBALLMN XOJMHSCTepasbl NeveHH * tpaBaHol (Rana temporaria L.}| 
v ozepHoli (R. ridibunda Pall.) aaryuiku oT Temnepatypbl. Viccneqopanne Ten- | 


* 2 
3yecb HB MabHefinIEM MBI OyeM JAA KPATKOCTH yMOTPeONATh BbIPAKCHHE «XOMMHSCTER | 
pa3a Neuen» BMeCTO “XONHHSCTepasHad AKTHBHOCTS FOMOFeHaTOB TKAHH MeucHH>. 
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_ HOYCTOMUUBOCTH cbepMeHTOB TIeGeHH MpeACTaBJIAeT MHTEPec elle H NOTOMY, ATO 


Fe . 
pu paGoTe C MeveHOUHBIMH KeTKaMM TpyAHO HaliTM KpUTepul PyHKuUMOnaDHOn 


| AKTHBHOCTH. B 9TOM CJly4ae onpefenenve cbepMeHTAaTHBHOM aKTMBHOCTH FOMO- 
| FeHaToB ¥ TemmOycTOHUMBOCTH (bepMeHTOB MpescTaBsAeT COGOM OMHH U3 HeEMHO- 
-THX BO3MOAKHbIX NOAXOMOB K ONPeZeMeHHIO TeMMOYCTOMYMBOCTH NMe4yeHK Ha KJNe- 
| TOUHOM M MO/eKyAPHOM ypoBue. 


j rut 


2: 
‘ y 
/ N S 2 
3 15} s S %, 
= S BY 
SS S|S 2 
EES 6 
BS 8 
Ss Sis 
80 NS 
* > = 
7S SS & 
sig 
RK 1) RS 7 
a 200 300 400 500 600cex. 8 3 20 
: pena ymenouenus Ss fi 10 muH. 
q KONTPAKMY Db!  Bpema unaxmubayue ° 42 44 46 48 §5p°C 


Puc. 1. Sapucumoctprpemenn Puc. 2. Sapucumocts depmen- Puc. 3. 3apucumocts Bpe- 

paccna6eHHA aleTHAXONWHO- TATHPHOM akTHPHOCTH Tromore- menu 50%- nHaKTuBanHE 
‘soi KOHTpaKTypb! MpsMoi HaTa MeveHHTpaPsHOw aryu-  (¢) XoNMHICTepasbl nevenH 
| MBILIMbI HKHBOTA JIATYLIKH OT KH OT JJIHTeEHOCTH MpefBa- TpaBAHOH H O3epHOH AA- 
* konvuectBa romorenHaTaBpac- PHTebHOrO HarpeBaHHA MpH rywek OT TemnepaTypH 
|| TBope, OMBIBaIOWeM MBIINIy TemmepaType 46°. Kaxjaa mnpelqsaputenpxoro Harpe- 
a KPHBad — pe3yJIbTaT OTACIb- BaHHA 

HOrO OMbITa 


Jina onpeyzenenusa cbepMeHTaTHBHOH AKTHBHOCTH TOMOreHaTOB, NOMYIeHHIX 
‘pactrupanvem | uacTH H3MebYeHHOM OTMBITOH OT KPOBM TKAaHH MeyeHH Cc 29 4a- 
CTAMH BOM, Obi UCNOMb3OBaH GvONOrMuecKHH Metoy IleiHepa (7°), BuxON3Me- 
HeHHBI HW NOApoOOHO omucaHHBI Muxesbconom (7). 

Merog Weftnepa ocHoBaH Ha TOM, 4TO BbICOTa KOHTPaKTYPbI, NONYYeHHOH NpH 
neficTBHM alleTHJIXOIMHa Ha MIpAMYIO MbIIMLy KAMBOTA JALYWIKM, COOTBETCTByeT 
“KOHIeHTPalMN alleTHIXONMHA B OMbIBatOlleM MbIuMly pactBope. IIpu AobaBne- 

HMM K 3TOMY PacTBOpy FOMOreHaTa, COMeprxKalllerO XOMMHSCTepasy, HAYHHAeTCA 
THIPONMS aleTH/IXOIMHA, H BEICOTa KOHTpaKTypbI yMenbinaetcs. E[pu stom cKo- 
‘pocth paccaOneHHA MbIMIbI MPpONOPpUMOHAaNbHa CKOPOCTH yOLIBaHUA AalleTHJ- 
XOJIMHA B PacTBOpPe, YTO MOSBOIAeT CYAUTb O (bepMeHTaTMBHOM AKTMBHOCTH To- 
morenata. CkopocTb paccma6eHHA B HallIMX OMbITax OMpekeANaCh NO BPeMeHH, 
HeOOXOAHMOMY JIA YMeHBINeHHA Ha 25% OT HCXOAHOM BEMHYHHDI KOHTPaKTY PBI 
MPAMOM MBL! %KMBOTA O3ePHOM JIATYIIKH, MomyyeHHOU JeHCTBHeM alleTHJI- 
*xonnHa B KoNUeHTpaunu | - 10-°. 

__ Jina KaxKforo u3 UCnOb3OBaHHbIX TOMOFeHAaTOB B Hadae ONbITa BETepyH- 
| Bamlacb KpWBaAd 3ABHCHMOCTH BpeMeHH paccaOMeHUA MbILNMb! OT KO/IMYeCTBA TO- 
“mMoreHata. Onwa v3 TaKHX KPMBbIX NpHBogntTca Ha puc. 1. Tlomb3ysncb sTOM KpH- 
“BOIi, MOXKHO OblIO ONpeeMTb, KAKOMY KOMMMeECTBY KOHTPO/IbHOrO romoreHaTa 
COOTBETCTBYeT MO aKTHBHOCTH | MJ ToMOreHaTa, MpesBapUTebHO NosBepr- 
HYTOTO HarpeBaHHtO, HW BHIMHCHTb MPOWeHT MHAKTHBAILMH. 

Tipo6nt, cofepxxapuiue | Mia romoreHaTa, BbILepKMBAIMCh B TEPpMOCTATAax 
B TeYeHHe TpeX Pa3s/IHUHIX LIA KaxKNOH TeMMepaTypbl MpOMexKYTKOB BpeMeHH, 
nocyle yero MpOBOMMOCb ONpeneseHHe (epMeHTATHBHOH AKTHBHOCTH M CTPOHJCA 
rpabuk 3aBMCHMOCTH AKTHBHOCTH XOJMHSCTepasbl OT BPeMCHH MHAKTHBAUMM MPH 
‘yanHoii Temnepatype (pue. 2). Taxol rpacuK nosBouser Halitu BpeMa 50% -H 
HHAKTHBALLMM XOMMHSCTepasbl WIA KawKLOFO OMbITA MU BLIMHCJIHTb CpeAHee BpeMA 
(50%-i wHaKTHBAaLLMH WA LaHHOi Temnepatypbl. YCNOBHA, MPH KOTOPbIxX Mpo- 
MCXOMMT MafeHue akTHBHOCTH Ha 50%, HHTepecoBasIH Hac MOTOMY, 4TO HX MPH 
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HATO HCNOMb3OBaTb AIA XapaKTepHcTHKH TeMMe€paTyPpHOH UYBCTBUTeBHOCTH 
cbepMeHTa. 

PesybTaThl OMLITOB MpecTaBeHbl B Bue nosy sorapu/pMHyeC KOTO rpa-f, 
duxa (pc. 3) 3aBHcHMOcTH cpefHero BpeMeHH 50% -i _MHaKTHBAUMy 
XOJIMHSCTepasbl OT TeMMepaTypHI. SaBHCHMOCTb BpeMeHH 50% -iH MHaKTHBa-fi 
HH XOMHICTepa3sbl OT TemMMepaTypbl Ha TOs MOrapHpMUGeCKOM rpaduKke 
B MCCI@LOBAHHOM JMama3oHe TeMMepaTyp BbIpaxKaeTcA MPAMOH, 4TO XapakTep- 
HO JNA TenwoBo YenaTypanun Booduje. Tloub3syicb NOMyYeHHEIM rpahukom, | 
MOMKHO ONpeleUTb TeMNepaTypHbI KosppuunenT (Q),) CKOpOCcTH peakuMH Ten-| 
NOBOM MHAKTHBAILMH XOJIMHSCTepassl *. | 

Q,, umeeT nopagok 60—80, a sHepruaA AKTHBAUMH COOTBETCTBEHHO paBHa| 
70 000—90 000. IlonyyenHble AaHHble aloT xopolliee COBNaLeHHe C pe3syJIbTA-| 
TAMU OMbITOB Ha ONHULCHHbIX (bepMeHTaX. ITO TOBOPHT O TOM, 4TO CHMKeHHE thep- 
Me€HTATHBHOM AKTHBHOCTH Mp MpesBapHTebHOM HarpeBaHuu romoreHata OGOyc- 
NOBNeHO Ten/OBOH eHaTypallvei (pepMeHTa, He OCOXKHEHHOM ApyruMu Tpo-| 
meccaMu. ‘ | 

Tipu conocraBneHuu MO yueHHbIX AHHbIX C Pe3yJbTATAaMH ONbITOB Ha MbI- 
WeUHOM TKAHH, MpHBOAUMBIX BO MHOrHx padoTax BH. I]. Yuiakowa c cortp., 6po- 
cdeTCA B rvila3a NOMHOe COBNAaeHHe PopMbl KPHBbLIX 3ABHCHMOCTH CKOPOCTH M0- 
Tepu yHKUMOHAIbHOM AKTMBHOCTH OT TeMMepaTypbl B OOOUX cay4anx. TaKoe 
COBNaeHHe NOATBEpxKMaeT FUMOTe3y O TOM, YTO yTPaTa CNOCOOHOCTH MbILLUILEE | 
K COKPalleHHl0 Pu HarpeBaHHA CBA3aHa C TeNMOBOM MeHaTypallve MbBIMWeYHbIX 
OeKOB (72). a) 

Kpupaa, XapakTepH3yroulad TemsOyCTOMYMBOCTh XOJIMHSCTepasbl TeyeHH | 
OSepHOH JATyWIKH, Ha rpaduKe pacnoaraeTca NpaBee aHaNOrPH4HOH KPHBOH F 
JIA TpaBAHOM JIATYWKH, YTO TOBOPUT O Oowlee BbICOKOM TenJIOyYCTOH4YHBOCTH | 
XOJIMHSCTepasbl O3EPHOH JIATYWIKH BO BCeM HCCJI€CROBAHHOM HHTepBaie Temme- | 
patyp. OjnuHakoBanA CKOpOCTb MHAKTHBaWHu MocTHraeTcaA MIA XOMHOCTepa3sEl 
3TUX JBYX BUJOB JATYWeK Mp TeMnepatypax, PasM4alOWNXcA NPHONM3UTeNb- 
HO Ha 3°. Takaa pa3Huia B 2—3° OGHapyxKUBaeTCA NPH CpaBHeHHH BCex HCCwIe- 
JOBaHHbIX TKaHeH MH (pepMeHTOB O3ePHbIX H TPaBAHbIX JAryueK (?%) 4 roBopHT 
O Ppa3IM4HH B TeNJOYCTOHYMBOCTH K/IerOUHbIX OeKOB STHX ABYX BHAOB.:To, uTo 
Oe1KH O3CPHOH JIATYWWKH KAKAbIN pas OKA3bIBaIOTCA Oosee TeNMOYCTOMUMBHIMH, 
CBUeTeIbCTByeT OO aanTHBHOM XapakTepe HaOIOMaeMbIX pa3s/MUHH. 

. TpydHO cka3aTb, 4eEM AMe€HHO OOycJIOBIeHa pa3Hulla B TenMOyCTOMMABOCTH 
rOMOreHaTOB NeveHH JBYX OH3KHX BUZOB aryuieK. MoxwkHO mpesnonomKHTD, | 
UTO TKAHH STHX BUAOB COJePpKaT PasJIHUHble CTAOWJIM3ATOPHI, MPEMOXPaHAIOUIHe | 
(PepMEHTHI OT TENJIOBOH eHATYPallHH, HMM OMHAKOBbIe cTaOHMZaTOPbI, HO 
B PpasHbIxX KOJIMYeCTBaX. OHAKO STO MpeANOMOMKeHHe MAJIOBEPOATHO, TAK KaK 
cTaOuM3upyioulMh stpeKT XapakTepeuH JA OMpemeeHHbIX KOHILCHTPalun cTa- 
OuIM3aTOpa, a PasMUHA B TEMMOYCTOMYMBOCTH COXPaHSAIOTCA UM MPH 3HauuTeNb- 
HOM pa3sBefeHHH romorenaToB. Boviee BepOATHO, ITO XOAMHSCTepasbl, OTH AIO- 
mMeca MO cyOcTparHoH cnewMpHuHOcTH A H2KOTOPLIM ApPyruM MpH3HakaM, OT- 
JM4aOTCA M MO TeMMOYCTOHYMBOCTH M 4TO OHH COLepoKaTCA B MeYeHH TpaBAHOM 
M O3€PHOH JIATYWIeK B pa3HbIX COOTHOWMeHHAX. M, HakOHell, He UCKMIOUeHA BO3- 
MOMKHOCTh TOTO, YTO TOMOJIOFHYHbIe OeMKM %KUBOTHbIX O/IM3KHX BUOB MMeIOT 
KaKHWe-TO OCOOCHHOCTH CTPyKTypbl, OGecneyMBatoulHe GoMee BLICOKYIO TeMnJOyc- 
TOMYMBOCTh OeNKOB TeMJOOOMBEIX BUOB. Jlio60e U3 BLICKa3SAHHbIX Mpesnouio- 
*KCHHH MOMKET OKA3ATBCA CNPABELIMBbIM, OMHAKO alanTHBHbI XapaKTep Ha- 
6.MO1aeMbIX PasIM4Mii B TeMMOycTOHUMBOCTH (bepMeHTOB He BbI3bIBaeT COMHEHUi. 

CywecrByet (Ba MOKa3aTeMbCTBA CBASH TeMMOYCTOMUYMBOCTH KJICETOK C TemJI0- 
YCTOHYHBOCTHIO NPOTONMAa3MaTHYeCKHX OeKOB. OHO H3 HHX — BbICOKHe BeAH= 
4HHbI TeMiepaTypHoro KosppuuwentTa CKOpocTH peakUMH, NoTepu PyHKUMOHAab- 


WO ypicceat lily eae 


Vy teit0 
oO 
muxca na 10°. Orcioga Ig Qig = Ig ¢—Ig t,149: PasHoctb JorapHpMoB BpeMewH peakAH TerKe 
RaHTH Ha rpaduxe. : ‘ 


» THe ¢, H fy), —BPeMa peakIHH np TemMepaty pax, OTsH4AI0 - 
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I OH AKTHBHOCTH KJIeTOK Np HarpeBaHHH, CONOCTABMMBIe NO BeJIMYMHE TOJIbKO 
€ Qi TeNNOBON eHaTypauHn (72). Bropoe — cootBeTcTBHe MexKy TenoycToH- 
MBOCTLIO KJI€TOK HM BHYTPHKJIETOUHIX (bepMeHTOB. PesybTATbI HACTOAILeH pa- 
6oTHI NOATBEPAKAaroT MOKA eULe HEMHOTOYUUCJICHHbIC TAHHBbIC 06 ajlanTHBHOM 3Ha- 
HeuHM pasMuni B TenMOyCTOMUMBOCTH (PeEPMEHTOB M CBU/ETENECTBYIOT O CBASH 
TenJOyCTOHYMBOCTH MNPOTOMJIA3MaTHYCCKHX 6e/1KOB C TeEMNepaTYPHbIMH YCJOBHA- 
‘MH OOHTAHHA Y NOMKMJOTEPMHbIX %KHBOTHBIX. 

_ Wucratyt wutonornu Tloctynaso 
Akajemun Hayk CCCP 17 III 1961 
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PH3HOJIOTH A 


A. H. ®EJOCEEB 


OCOBEHHOCTH PEAKTHBHOCTH APTEPHH IPH OSbPATHOM 
PA3BUTHMM JKCNEPHMEHTAJIBHOrO XOJIECTEPHHOBOrO 
ATEPOCKJIEPO3A Y COBAK 


(ITpedcmaeazexo axademuxom A. H. Bakyaceoim 31 III 1961) 


BuiaByenve (yHKUMOHAIbHbIX CABHTOB B Cepe4HO-cocyAucToH cHcTemMe 
IPH 9KCNEPUMeCHTabHOM XOJIECTEPHHOBOM aTepocKepose, OOYCIOBNEHHbIX WeHT- 
palbHOH HeEpBHOM CHCTeMOM M COXPAaHSIOMIAXCA MPH OTCYTCTBUM BbIpPaKeHHbIX 
M¢ p poJliorMuecKUX M3MeHEHHH B Cocyax, ABJIACTCA 3alauen, ONMHAKOBO BaxKHO 
Win W3y4eHHA NaTorenesa aTepockseposa UM AMarHccTHKH ero. TaKkoe HanpaB- 
JleHve HCCNeACBaiWA OOOCHOBbIBAeTCA ONPeeMAIONLHM y4aCcTHeM HeEPBHOH CH: 
CTEMbI B 3all\MTHbIX PeaKIMAX, POPMAPyeMbIX OPraH¥3MOM B OTBeT Ha Bpel- 
HOCTb CaMOH pa3JIM4HOH NOKaNM3aIMN. 

JjaHHaa padoTa ABaeTcA NposoumKeHveM uccneqoBaHHi (®-1°), B KOTOpEIX 
(PUSHONCrHYeCKUMH, OMOXMMMYECKHMH HW MOp(POJIOrM42cKHMA MeTOLaMH ObI0 Tpo- 
CJl€KCHO B MHAMUKE PasBUTHe aTepocKepoTHYecKOrO Mpouecca y co6ak, nosy- 
WaBUIMX PacTBOp XOJlecTepHHa B MOACOJIHeYHOM Macyie Hu 6-MeTHITHOypalMa. 

B Hacrosilem CooOWeHHM MpeANPHHsTa NOMbITKa U3Y4HTb COKpAaTHTeMbHYIO 
CNOCOOHOCTh CTeHOK apTepHit. B WeNOCTHOM OpraHU3Me UM B H30/IMpOBaHHBIX 
ACHePpBAPOBAHHbIX OpraHax coOak B cTaquM OOpaTHOrO pasBUTUA MopdosorHuue- 
CKUX H3MCHEHHM, XApakTePHBIX [JIA SKCI2PMMeHTaMbHOrO aTepocKseposa (8, *). 
ViccleqoBanue ocoGeHHocTelt coKpaTHTelbHOH cnoOcobuOCTH CTeHOK apTepuit 
B WeOCTHOM OpraHW3Me M B H30MPOBaHHbIX JeCHEPBHPOBaHHBIX OpraHaxX MO- | 
KET LATb CBEKCHUA O HalpaBJeHHOCTH M XapakTepe BAMAHHM HEPBHOM CHCTeMEt 
Ha CTCHKH COCYAOB Mp SKCHePHMeHTaIbHOM aTepocKsepose. OnbITbI NpOBO- © 
AWM CiycTa 6 Mec. Mocse npekpaweHua Aa4qH cobakam xomectepuHa u 6-MeTHII- 
THOypalua, Korda Ha OKT uw BK npogomKann o6napyKuBareca elle HeKO- 
Topble NaTOJOrMyeckwe H3MeHeHHA.Makpo- M MUKpOcKOMMYeCKOe Mopponoruye- 
CKO€ MCCCMOBAaHHe CePe4HO-COCYAMCTOH CHCTeMbI 3THX COOaK BbIABUNO MOUTH 
O1HOe OOpaTHOe PasBUTMe Bcex panee OOHAPYKeHHLIX y co6ak TOM 2Ke cepHH © 
usmeneHuli (°). Arepocknepormueckue O1AUIKM, BHIABeHHBIE y codaK c oOpat- 
HBIM PasBUTHeM aTepockslepo3za B KPaHHe He3Ha4MTeEMbHOM KOJIMYeCTBe Ha BHYT- 
PeHHeM MOBepXHOCTH aopTEl, COHHOM u APyrHx apTepHi, cOMep Ka JIMUWb He- 
OobUIOe KONMYeCTBO AKUpa MH HAXOAMANCh B COcTOSHHH pyOuwepanna (%). 

Kak MW -pyrne apTopbt (',*), Mbl MpoBO_uM UuccneqOBaHuA NO MeTOAMKe 
KpasxoBa—IIucemcxoro wa apTepHAX H3ONMPOBaHHbIX CepellM yileu, B3ATHIX 
y AByx coOak c 9KCNepHMeHTa/IbHSIM aTepockIepo30M, y JAByx coOaK c 3KcmepH- 
MCHTAJIbBHLIM THMOTHPpeO3OM MY ABYX MHTAKTHBIX CoOaK. ITH OMBITbI 103B0/1 A10T 
KOAUYECTBCHHO ONPeleAT CNOCOOHOCTh K COKPall2Hu1I0 CTeHOK apTepHaJIbHBIX 
cOcyHoB Mp neppy3uu pactBopa alpenanuna. B naurax onbirax Ha apTepuaAx 
Cephel alpeHanuH npumenann B pose | : 2000 000, a B ombiTax Ha apTepuax 
Se : Ao3e 1 : 3000 000. Pe3ysbTaTbl 3THX wccAeqOBaHUuit mpeAcTaBJleHbl Ha 

TroSst CPpaBHUTb NO pa3sHUHBIM 
apTepun Tip¥ neppy3uu atpenanuua u, 
HOCTb aprepHii, Mbl paccmarpuBaem Be 


rpynmam coOak yMeHbIeHHe MpocBeta — 
CJICLOBATeIbHO, COKPaTHTe/IbHY!IO AKTUB- 
JIM4HHY HX MpocBeTa npu neppy3uu pac- 
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opa Puxnrep — Jlokka Kak McxofHylo BeAMUMHY (100%). Tlepdysuto apTepult 


‘PACTBOPOM ApeHaMHa MpousBoAMM MOCcMe TOrO, Kak BeIMUHHa UX MpocBeTa 
‘mip nepbysuu pactsopa Punrep — JlokKa He USMeHsANaCb B TedeHHe NO MCHb 


qeii Mepe 5 mun. [lopropHoe BBeleHHe alpeHaJMna MPOH3SBOAMAM NOC/e OTMBIBA- 


ana apTepuit pacrsopom Puxrep — JlokKa MW MX paciinpeHHaA. 
: 


5 


bs 
@ 
[ 


it 


B onpirax c nepdy3veH alpenasmuna Ha H3OMpPOBAHHBIX yilaX, B3ATbIX Y 
3KCNEPMMeHTAIbHBIX HW KOHTPOJIbHBIX co6ak, MbI MOJYINM pasMUHble BeJIH- 
‘“QMHBI COKPAleHiA apTepuli. B oTBeT Ha MepBoe BBeLeHHe alpeHamHHa MPOcBeT 
apTepHit YMeHDbUIMJICA; ATepOCKIEPOTHYeECKHX Ha 77%, C THNOTHPeo30M Ha 


40%, wutTaxTanix Ha 54%. TIpa mopTopHoM BBexeHHH ajlpeHayiwHa mpocBeT 


YMeCHBILMJICA COOTBETCTBCHHO Ha 73; 20 u 35%. 
Kax u3pectuo (*), Npa BbIKMO“eHHH ABTOMATHUeECKOM JeATeIbHOCTH H30JIH- 


“poBaHHore Cepia BeHeYHble apTepHM Ha alpeHa/uH pearupyloT Tak *e, Kak 


“M Apyrve aptepuanbubie cocysbl, T. €. MpHXOAAT B COCTOAHHE coKpalleHHa. 
- B sKcnepuMeHTax Ha H3ONMPOBAHHEIX CepAlax PasHblx PPyiil co6aK novly4eHbl 


" 


peered s+ 


—_~ 


pasnwannie adpextbl. B orBeT Ha MepBoe BBeACHHC aflpeHasIMHa MpOCBeT KOpoO- 


“HAPHBIX apTepHii yMeHbIIH JCA: ATEPOCKEPOTHYECKUX Ha54%, B3ATbIX y cOOaK 
-¢ runoTvpeo30m Ha 30%, MHTAKTHBIX Ha 30%; np MOBTOPHOM BBeeHHH aflpe- 
-wanuna — cooTBercTBeHHo Ha 60; 18 u 37,5%. IIpu stom B aTepockslepoTHue- 


KX COCy1aX alpeHamvH BbISbIBaeT Oosee KpyTOe COKpallleHMe M10 CpaBHeHHIO 
 KOHTPOJIbHBIMU OMbITaMH. 

Tlonyuennbie Hamu @akTbI MOJIHOCTIO CorsacyroTca C pesyJbTaTaMM OFITOB 
A. H. Kyapusa, H. B. NonsKxonon (4) uw A. E. Tpowmuol, u3yyapiiel peaKk- 
THBHOCTb COCYIOB H3O/IMPOBaHHOTO TOJOBHOTO MO3ra KPOJIMKOB C 9Kcrep HMeH- 
TANIbHBIM aTepocKepo3om (*). 
_ Vis npupesenubix anHblx cyemyeT, ITO 3HauUTesbHOe YMeHbUIeCHMe TpocBeTa 
aptepuii npu nepbysuu aspenasuHa XapakTepHO TOAPKO jin aTepocKslepoTHuue- 


— CKYX cocyOB. Ono OblWIO 3HAYUUMTEJIbHO MEHEee BLIP aKEHHBIM TIP 3KCHePpMMeHT aJib- 


HOM runoTupeocse U B cryudae WMHTAKTHbIX COCYAOB. [lostomy JjaHHoe H3MeHeHHE 


' coKpaTuTebHOH CnocoOHOCTH apTepHit ABsIAeTCA OCOOCHHOCTHIO HMCHHO 9KCTIEpH- 


MeHTasIbDHOrO aTepocksiepo3a. 

OnucaHHble Hamu M3McHeHMA COKpaTHTe/bHOH cnocoGHOcTH CTeHOK aTepo- 
<KIepOTHYECKUX COCYOB MpOuCxOAAT B pesysbTATe cnenyroulnx BiMAHHA. Anpe- 
HaNUH Kak pasApaxkuTelb urpaeT POb MOMIHOTO JenouApusaTopa MbIIMedHbIX 
MeMOpaH, He OKa3bIBai HeMOCpeACTBEHHOTO BJM ANA Ha OMOXUMMYeCKHH cyO- 
cTpaT MeXaHH3Ma MbILeuHOrO COKpalllenHA (2), Tlostomy 3HaunTesbHoe yCHue- 
HUe COKPATHTe/bHOM CMOCOOHOCTH aTePOCKJePOTHNCCKHX cocyOB H30/IMpOBaH- 
HBIX OPpraHOB, BbIABAAeMOe TPH fleficTBUM alpeHamuHa, CBUAeTeNbCTByeT O KO- 
JIMUCCTBEHHBIX V3MCHEHMAX B TeX WIM MHbIX OHOXUMHTCCKHX SBCHbAX MeX aHH3Ma 
TRaLKOMbIMNeLHOrO COKpallleHHA. Ha ocHOBaHHv JlaHHbIX.O Me€XaHM3Me MbIIIed- 
Horo coKpauleHua ('*) MorwkHO NpeANOO%*KUTb, UTO ycusienve PyHkuaM coKpa- 
WIeHHA B aTepOcKMepoOTHYECKHX aPTepHAX BOSHUKACT B pesysbTaTe LONOJHM- 
TeNbHOFO HaKOMMeHUA B TaKOMBILMeIHbIX CTpykKTypax cnewndpuseckoro Geka 
MUO3MHa M OOubileli KOHILCHTPalHH B HUX BelecTB, KOTOPBIC GoraTbl sHepren, 
HeoOXOAMMOH ANA OCyUeCTBNeCHHA aKTa coxpanienua. HopMasbHbii THT H Ppe3- 
Kad BbIPaKeHHOCTh COKPallleHHA COCyAMCTOM CTeHKM B HalMMX OMbITAX HaBOAUT 
‘Ha npesmonowKenve 0 MOOMH3aILAM CHCTEMB! TpobwuecKHxX BIMAHHH HepBHOH 
€VCTeEMBI TIP SKCTIePHMeHTAIbHOM ATEPOCKMEPOse. 3To npesnonorKenne O TOM, 
YTO MIP 9KCIepHMeHTaJIbHOM aTepOCKepo3e KOJIMYECTBEHHbIC H3MCHCHHA B 6u0- 
XMMMGeCKHX 3BEHbAX PlaKOMbILeYHOrO COKpallleHHA O6ycOBeHbI BJIMAHHEM 
HePpBHO CHCTeMbI, MOATBepKAACTCH JaHHbIMH, MOJIySeHHbIMH APyrMMH aBTO- 
pamu. Mui umeeM B BUY (bakTbI ObICTporo yBeMHYeHUA MMOSHHA B MBIMIe H 
YMeHbINeHHe MvoreHa B MBIUeCUHOH Mia3Me NpH pasipaxKenun YCHMBAIONeTO 
nepsa Ilasnosa (?). Kpome Toro, ycranosuieHo (*, °, 1113) syeproTpomHoe jeli- 
cTBHe HepBHOM CHCTeMbI Ha MbILMedHyIO TKaHb. Tak, pa3ipaxkenue yCuJIMBato- 
qlero HepBa cepAla BbISbIBaeT YCHJCHHe WHTCHCMBHOCTH OOMeHa Makpospriide- 
eKux PocopHbIx cBAseH AT® wu cocdboxpeaTHna B MbIIUedHOH TKaHH (°). 

Jia Toro aroObl U3yIUTb OcOGeHHOCTH peakitHii aTepocKepoTHseCKUX apTE- 
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pull Mpa cOxXpaHeHHv CBA3eH C LeHTPaJIbHOH HeEPpBHOHM CHCTeMOH, MbI NMPOBOAMIE 
HCCJI€ELOBaHHA B YCJIOBHAX WesOCTHOrO OpraHu3Ma. B KayecTBe NOKasaTeA cne- 
iMUyeCKOH PYHKUAM apTepHH MBI HCHOMb3OBaIH APTepHasIbHOe MaBseHHe, KO- 
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Puc. 1. Bananne appenatuna na BeMunHy Mpoceeta apTepuii H30J1HMPOBaHHbIX — 

opranos co6aku. Bepxuwit pad —cepaue, HUKHHA pal — yxo. a — o6patTHoe 

Pa3BUTHE SKCNEPHMeHTabHOrO aTepocKseposa; 6 — 3KCNEPHMeHTAJbHbIA runo- 
THP€03; @ — HHTAKTHOe WKHBOTHOe 


TOpoe perucTpupoBaNH B OekpeHHOH apTepHu C MOMOMIbIO s1eKTPpOMaHOMeTps 
«<BapoBap» (mpucTaBKa K 6-KaHambHOMy YePHHJIBHONMMLIYULeMy IJIeKTpOKapsNO- 
rpady cuctembt «AnbBap — SrekTpoRMK») HW pTyTHOFO MaHoMeTpa. Y co6OaK 

(KOHTPOJIbHBIX HW C9Kcre- 


Sippe PHMeHTaJIbHBIM —aTepo- 

oS 2 Jes CKJI€poO30M), HaxOJHB- 

mM pm.cm Sa cl ese IWHXCA NOL AencTBuew 
220 4 gS S S§ TyOoKypapwHa, — BLIKJI0- 
200 ae SAIS Ya HCKYCCTBEHHOE JIbI- 
a, 3 $3 oe oS X@HHe WH TeM CaMbIM BBI- 
81S 8 eS \ 3bIBaIM acduKcuio. I[To- 

160 SSeS Zo LS, CCLHAA ABJIAeCTCH COCTO- 
160 =i S. AHMeM, XapaKTepHsyt0- 


ULHMCH CHJIBHbIM BO30y2K- 
ACHHeEM COCYOCYRUBaID- 
lero WeHTpa MW OObUIMM 
COWeCpwKaAHHeM apeHasH- 
Puc. 2. U3menenue makcumasbuoro apTepHalbHoro Jarpsenua Ha B KPOBH, 


pH actHKcCHH B ycnoRHAX cOpatuoro pasBuTHa 9kcnepH- Ha puc. 2 MOKA3aHOo, 
MCHTaIbHOrO aTepocKeposa y co6aKn. J — ATEPOCKEPO3, ur IPH BbIKJIOUCHHH HC- 


2 — 3hopopoe »*xHBOTHOe 

KYCCTBEHHOrO = ABIXaHUST 
llepudepuueckue apTepHu HHTAKTHEIX cobaK NPHXOLAT B COCTOAHME 3HAUHTeILHOFO. 
COKPallleHHA, O6YCOBIMBaA KpyToe, BCe BOSPacTalollee MOBLIEHHE apTepHasb- 
HOrO WaBeHuA, KOTOpoe nocne 11 mun. acuKcHH Bospocio Ha 100%. B ana- 
JOPHMHBIX YCNOBMAX apTepHH aTepocKsepoTMyeCKHX cobaK pearupoBasu moO 
Apyromy Tuny. Tlocne Brkmo0"eHHA ALIXaHHA y 9THX COOaK apTepHasbHOe jaB- 
Tenne TOBbICHOCh Yepes GoMbUIMG CKPBITHTH nepHO M B KOHeYHOM HTOre BO3- _ 
poco TONbKO Ha 33%, 

Takum o6pasom, npu COXPaHeHHH CBA3H C WeHTpaJIbHOM HepBHOM CHcTemols 
aTepockNepoTHyecKHe COCYABI PpearHpytoT Ha BMellaTebCTBO HHAYe, 4eM B 9KC- 
NePUMeHTe Ha H30/IMPOBaHHBIX opranax. IIpa skcnepuMeHTanbHOM aTepocksie- 
Pose COKpaTHTeNbHaA Cnoco6HOCTE aPTepHi B IeJIOCTHOM OpraHH3Me pesKo Or- 
PaHHyeHa, CocyAb NpeOLiBalor B cocTosHUN (byHKUMOHabHO-COKpaTHTeIbHOH 


OT SIGS IGS TOS 79 LT 3 5 a7 19° 21 mun. 


1264 


AHEPTHOCTH, YTO MOXKHO MpelcraBHTh ceOe KaK 3aU\HTHy!O. Mepy OpraHusma,. 
OOyCNOBeHHYIO HEpBHOH cucTemol ('°). 
—- Tlockonbky pv He3SHaYHTeAbHBIX OCTATOUHIX MOPCOMOFHYeCKHX H3MCHeHHAX 
pcocyiax (§) PyHKUMOH aAbHO-COKPaTHTe/IbHAA AKTHBHOCTh MX CTCHKH SHAYHTCJIb- 
HO H3MeCHeHA M10 CpaBHeHHIO C HOPMOM, MOMKHO OARUMATb, YTO Ha PAHHUX CTAAMAX 
“pasBHTHA aTepOcKeposa ITOT CABHT, ABMANCH 3aULHTHOH Mepoli, BOSHHKaeT 
‘pexkie ccbopMupoBaHuA MopdosorMyecKHX H3MeHEHHH B CepeuHo-CcocyAMCTON: 
cucTeme. 
Bauyly Toro M3y4eHHe Ha PaHHHX CTAWWAX IKCHEPHMeHTAMbHOPO aTepocKuJe- 
po3a peaKTHBHOCTH COCyOB KaK B WeIOCTHOM OpraHH3Me, Tak H B H30/IMpoBali- 
“HbIX OpraHax NpescraBiseT ONPeeNeHHbIH HHTEpeC MIA BbIAB/CHHsA HEKOTOPHIX 
“MeXAHH3MOB naTorenesa aTepocksleposa MH MWid panHeli JHarHOCTHKH ero. 


Llenrpanbubit wucraryt Toerynnuio 
YCOBEPUICHCTBOBAHHA Bpaveli 30 II 1961 


4 WMTHMPOBAHHASA JIUTEPATYPA 
H 
) 1¢C. B. AnApeecs, Boccranopnenne JeATeNbNOCTH CepAlla YeNOBeKA MOCe CMepTH, 
’M., 1955. 2M. ©. Bongapenko, M. E. Patickuna, Etean. oxen, nom, 
‘wu men, 8, 39 (1956), 11. 0. Topusontos, Hopoe nanpannenve B KaplHouornns 
‘Moctwxkenua Kapanonorun, M., 1959, crp. 9 “A. H. Kyapun, H. 5b. Mona 
‘xosa, Tp. XIV_ Bcecowsn. cresqa Tepan.,1958, c.63. § Hi. Tl. Masao, Monn, co6p. 
cou., 1, 1949. © M. E. Patickuna, Biosa. Ken. 6uon. wv men., 12, 62 (1957), 
7A. E. Tpowwnns a, Papmakovorna HW TOKCHKONOrHA, 3; 250 (1960); 8 A. H. Dezo- 
cees, Bion. akcn. Gon. n meg., 10 (1960). ® A. H. Menocees, Broun. sken. Ono. 
u men, 11 (1960), 2° A.H. Penocees, E. ® Tone xaen, Bion. oken, OnOU. Hi 
‘men., 6, 47 (1960). 21 W. Raab, Minch. med Wschr., 95, 813 (1953), 32 A. Szent- 
Gyérgyi, Myosin and muscular contraction, Basel—N. Y.,. 1942. #8 V. Wei- 
zsaecker, Arch. exp. path. Pharmakol.,. 72, 347 (1913). 
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Jloxnagm Arkagemun nayx CCCP 
1961. Tom 133, Ne 5 


GH TOKPHHOJIOTHS | 


Cc. E. JIEBHHA 


HABJIONEHWSA HA SHTOKPHHHOM ®YHKILMENA 
HAANOYEYHHKOB B 3MBPHOPEHE3E UEJIOBEKA 


(I]pedcmasaeno axademuxom IO. A. Opaoeoim 28 III 1961) 


SHLOKPHHHAA AKTMBHOCTb HaAMOUeUHbIX *Kese3 B IMOPHOreHese MJICKONTAIO- 
‘UMMX yCTaHOBJIeHa 3a MOcNeqHee MecsATUMeTHe B pAe 9KCMepHMeHTOB. Ee JemMoH- | 
CTPHPYIOT OMBITbI C aNPeHSKTOMHeH MaTepH, MPH KOTOPOH FunepTpodupyiwtca 
HaMoyeuHHKH Tioga (1,7), C OMHOCTOPOHHeH apeHSKTOMHeH TMO1a, BbISbIBalO- 
‘Mle Ty Ke peakUMtO OcTaBuIerocaA HagnoueyHHKa (°,*), SKCHePpHMeHTbI 10 BBe- | 
henwio mloly KoptTu3ona (!,°,4) amu agpexoTrpomHoro ropmona (°,4), mpu KOTO- | 
pbIX B NepBOM CJly4ae pasBuBaeTCA ATPOdUA, BO BTOPOM — rHnepTpoua Hano- 
YeYHHKOB loa, H MHOrHe Apyrue padotl. YxKe B MIOAHOM NepHose Hasnoue4- 
HUK pearupyeT Ha H3MeHeHHe YCJIOBHH BHELIHEH Cpelbl, KAaK MOKA3bIBaIOT ONBITHI 
TiKonc u mp.(°) c BO3feHcTBHeM Ha GOepeMeHHbIX KPbIC KOPTH30Ha HM XOsOMA, 
Mp KOTOPOM HarOyeuHHKN UX MIOLOB runepTpopupoBasucb. OjHaKO dopMo- 
OOpasoBaTeIbHaA POJIb CeKpeTa HaMOYeYHHKOB B Ppa3BHTHH MJICKONHTAIOMAX 
MOKa He BbIABJICHa HM JJIA KaKOH CHCTeMbI OpraHOB, TaK Kak paOoT, CTaBMBUIMX 
ileJIb BCKPbITb TaKYIO POJIb HJIH JOKA3aTb ee OTCYTCTBHE, HACKOJIbKO HAM U3BeCT- 
HO, He mpoBogusocb. Ilo pasBuTHio SHAOKPHHHOK cbyHKWMH HaMOYedHUKOB 
B 9MOpvorenese YeIOBeKa B AOCTYNHOM HaM MMTepaType MMeeTCA OUCHb MaJIO 
AAHHbIX. 

Bwoxumnyeckoe HccuieqoBaHve OOHapy KUO BHasMoveyHNKAaX MJIOL0B 4evIO- 
BeKa Me€PpBOM MOJIOBMHbI BHYTPHYTPOOHOFO PasBUTHA Cy5-CTePpOHAbI THMa aHApo- 
CTeHAHOHA M DernsposnManspoctepoua (°). Bo BTopolt nomOBHHe MX KOMM4eCTBO 
Ppe3KO YMeHbIUaeTCA, HO MOABJAIOTCA SCTPOFeHbl (MOUTH HCKJIOUMTeEbHO 9CT- 
puo) (’,*). [pu stom «Han6oubuiad yacTb SCTpOreHOB HaAMOveuHHKa HAaXOMHTCA 
B (opMe, XapakTepH3ylolleH JHAOMPOAyKT, T. €. B CBA3AHHOM Buze...» ((8), 
crp. 182), H B KO/IMYeCTBe, Ppe3KO MPeBbIaIOWeEM KOMMYECTBO SCTPOTeHOB BO 
BC€X OCTAJIbHbIX OpraHax mMvopa. 

B 1938 r. Baiinc, ucnompsya Kucabili dyKcuH, Nombiramca THCTOXMMM4eCKH — 
BBIIBUTb SHAOKPHHHYIO AKTHBHOCTb HaNOYeYHHKOB MIOA0B 4enoBeKa (°). On 
YCTaHOBHJI, YTO PyYKCHHOUNIMA, CBASAHHAA C AKTHBHOCTHIO K/eTOK HanoueuHH- 
KOB, XapaKTepHa JIA MIOLOB *%eHCKOFO Noga c 1] no 15 uv Aaa MAOLOB MyxkcKOre 
noa ¢ 9 m0 20 HeqenM pasBuTua. Hecmotpa Ha OTCYTCTBHe Kakoii-1H60 cneuH- 
(uunocrn, 9Ta peaKUMA MaeT OOUlee NpeAcTaBMeHHeE O CpOKaX AKTHBHOCTH (he- 
TaJIbDHOH 30HbI KOPbI Ha NO“e4HUKOB. ITO NOATBepANOCb B pabote Jom u wp. (1°), 
OMMCaBLINX y 94 MIOAOB VeOBeKa CKONVJIEHHA JMMOMJOB B MepBy!O TpeTb BHYT- 
PUYTpoOHoro pasBUTHA BO BHyTpeHHeli (peTambHOH) 30He C ONycTOUIeHHeM ee 
BO BTOPylO TPCTb Pa3BUTHA, M HAKOMJICHHE JMNOMLOB B Hapy2KHOli 30He BO BTO- 
POH NOMOBHHE pasBuTua. 4 

Hamu nccegosano 65 miogos yenopeKa Myxckoro noma 10—23 Helenb pas- | 
BUTHA. HagnoueyHuku (uKCUpOBaHbl B OX1axKeHHOM pactBope Baxkepa u o6cue- | 
AOBaHbI Ha HaM4Me OOuLMX (cyfaH-B yepubili) u HeHTpPaMbHLIX AUMOULOB (peak- | 
una Koiina o6bmHaa uw nocne XPOMHPOBaHHA TKAHH), KeTOCTepOuAOB (MeTOL | 
Am6enb — 3enurmana) u boctbounugos (Metox Baxepa). MetogquKa paGoTH — 


“H3NOKEeHA B Mpelbiylyiulem coo6ujenun (#4), Ham yaasocb noKagatb, uTO Hayao 
4266 q 


‘HAKOMCHHA JMNOMIOB B HAapyKHOM 3OHE KOPbI CTporo CoBMasaeT C AKTMBHOM 
eMuHUsallNel HAPyXHbIX MOMOBbIX OPPaHOB y 2KCHCKUX oco6eH, 10 TOTO HMero- 
OLX VHAMdepeHTHbIi XapaktTep, a Take C 3aMeETHBIM POCTOM UX PasMepoOB ie 
Tlostomy l@HHble Mo UccefoBaHHiIo HamoyeuHMKa y Bcex 65 MI0f0B comocTaB- 


| SIAC C COCTOAHHEM UX HaPYRHBbIX MOJIOBLIX OPFaHOB, WIA “ero MOcIeHHe 


| 


_ 3aPUCOBbIBaJIMCb C NOMOLTbIO PHCOBaJIBHOFO alNapata U THCTOMOPHYeECKH UCCJIC- 


“WoBanucb (oKpacka remajayHom Maiiepa). Ilonyuenti cnelyrouue pesysbTaTE. 


'° Y nnonos 10O—20 nenenb pasBuTHA BCe IIpHMeCHEHHBIe METObI MEMOHCTPHP yt0T 


" 


“nanwane B cbeTanbuolt 30ne (cpeaHuii M BHYTPeHHHM COM KOPbl) AMMONJOB Kak 
B WHTONMAasMe KeTOK, TAaK HM B NPOCBeTax M@exKAY HMMM; B riyOwHe BHYTpeHHero 


| cOA OHH OOPAasyIOT CKONMCHHA KPYNHbIX Kaleb H 3epeH, KOTOpHIe OObINHO CO- 


“MYTCTBYIOT HAKOMMeHHIO 9THX BelllecTB B KleTKAaX eTaMbHOM 3OHbI, HO MHOMIa 
BeTpeuarorca wu Ges HHX —NPH KaPTHHE OMYCTOWeHHA KJETOK. Oxpacka 


_ cylanom-B wepHbiM HM peakiia Ha cbochosunuaLl y HeOOMbUIOM 4YaCTH T010B 
 BHIABIAeT B Nepuon 10—15 Hefenb HEKOTOPOE KOJIMYCCTBO JIMNOWAHDIX Karlesb 


Mf B HapyKHOM 30He KOPHI; MosqHee BCe PeaKIMH B Heli OTPUILaTeJIbHbI (puc. 1, 
eM. BKJIelKy, cTp. 1095). I[pu BrinBneHHu KeTOCTepOuAOB, coccdonHMHLoB A NpA 


BemlecTB B beTaIbHOM 3OHe: HEKOTOPBI crag ux HaOmMOMaeTCA Ha 13 Hegene u 


| BTOpOl, Oonee BEIPAKeHHbii —Ha 17 Helene pasBuTHA. Tlocne 20 Henemu Bce 


; 

oKpacKe 110 Koiiny yaeTCA NOAMeTHTb BOJHOOOPAsHUCTD HAaKOMJICHMA STHX 
¥ 

§ 


MeTOMbI OOHAPYKUBaIOT Mporpeccupyionlylo yOblWIb KOHIEHTPalMH JMMOUAOB B 
- cbeTanbHOH 30He BIIOTb AO UX MOMHOFO UCHCS IOBEHHA. 

C 19 negenu MNoNAbI B BO3PAacTaIOeEM KOMMUYECTBE BHIABAIOTCH B Hap ym- 

HOM 30He KOpEI; HX OOHApyxXUBaloT cyfaH-B, MeTos Kolina wu peakuua Ha coc- 


. onumugpl (puc.2,cm. BKJeMKy, CTP. 1095). TIpu oxpacxe no Kathy xpomupo- 


BaHHbIX TKaHel OHH TaM He BLIABNAIOTCA.PeakIuA Ha KETOCTeEpOHAb! JeEMOHCT- 


 pupyer HX HaNM4ve AMIWb y FaCTH MNOAOB 19 Helle M BHOBb CTAHOBUTCA OTPH- 


WaTenbHOH TMosfHee, Tora Kak BCe OCTA/IbHbIe MeTONbI (KPOMe PeaKIMH Kona 
BXPOMAPORAHLIX TKAaHAX) MO Mepe PaSBUTHA MONA BbIABMAIOT UX BCE Halle u 


BO BCe GOJIbIIEM KOJIHYeCTBE. 


owe 


TKaHM MBIUUbI H MeveHH, HCMOb3O0BaHHbIe B KaveCTBe KOHTPOJIn, He CONEp- 
3KaT BeIeCTB, BbIABJIAIONINXCA MCNOJb3OBaHHbIMA MeTOaMH. 

Hapyxuble momospie opraxbl y M/Io4oB My2KCKOro Nova TepsoT HHLMppepent- 
HEI xapaxtep HU dopmupytotcs (u3 jaOWO-CKPOTAIbHBIX CKa1OK OOpasyeTca 
MOUWIOHKa HW 3aKpbiBaeTCA YpeTPa/IbHaA Mleb C BOSHAKHOBCHHEM Tp yOKooOpas3- 
Hof ypeTpb!) y nofoB 1!1—12 Hesenb, UTO HeMOCcpeACTBEHHO culelyeT 34 MepBbIM 
HeEPHONOM (YHKUMOHAIbHOM AKTHBHOCTH KuIeTOK Jleiigura ceMeHHHKa m0fa, 
KaK HaM yalocb NOKa3aTb Ha TEX KE 65 nsogax (12), DkcnepHMeHTaJIbHble NaH- 
HbIe NO BHYTPHYTPOOHOM KaCTPaNH NNOLOB MAeKOMMTAIOULHX BLIABAAIOT MpH- 
quHHBi xapaktep 9Toi cBasu. K 20 Hesenam — nepnojy yracaHua SHOKpHH- 
HOil AKTMBHOCTH CeMeHHUKa B SMOpHoreHese YeOBeKa —— mMopdoreHes HapyxK- 
HbIX TeHUTaAIHH 3aBepllieH, OMHAKO PasBHTHe HX HE ipuocTanaBsuBaerca: Cc 20 
HelenM HaduHaeTca Mepvol 3aMeTHOrO yBeNMYeHHA HX PasMepon. TlockoupKky 
‘TOT MeEPHOM pocTa HapyxXHBIX MOJIOBEIX OPraHOoB Ha6lolaeTca HW y ocoGel 2KeH- 
koro noma ("'), BCTaeT BOMpoc O BO3MO2KHOM CBA3H eFo C HavaJIOM (PyHKIMOH abHO 
AKTUBHOCTU Hapy2KHOM 30HbI KOPbI Has NOtedHUKa. TucroxuMuuecKHM JaHHBIM 
© ToaBsenuu na 19—20 Hesene 9TOM AKTHBHOCTH y NOZOB o6oero moma, Nowy- 
e@HHBIM Kak B Hallux paOoTax, TaK UM B padote JIom 4H ap. (1°), cooTBeTCTBY!OT 
-OMOXMMHYeCKNe aHHble O HAaKOMVJICHHH BO BTOpOH MOJOBUHE BHYTPHyTpoOHOrO 
pasBUTHA B HAaMOyeYHUKAX SCTPHOA (7,8). [lo cBoHM THCTOXMMHYECKHM Xapak- 
‘TepucTuKaM HakamuBarolleecA B HapyxKOM 30HeE BelllecTBO TakKe MPOABMACT 
‘CBOHCTBa 3CTPHOa MO BbIABICHMIO MPM OKpacke no Katiny M cylaHom-B xu no 
OTPUUaTeENbHOM peakiMH Ha KeTOCTEPOMAbI Ha HeiTpaJIbHble JIMMOMAbI MCE 
xpomupoBaHua (1). Bee 9T0, a TakKE Wu (eMuHUsHpyoulee MeHCTBHE STHX 


| “‘BeuLeCcTB, NpOABAOILeecA y MJIOLOB KEHCKOFO TOJIa, NOSBOJIACT npeAnoJarath, 


a ne 


‘TO BelllecTBO, BbITeAeMOe HapyKHOH 30HOM HamoyedHUKa MocuJe 19—20 He- 
jen y O60uX MOM0B, eCTb ICTPOTeH, OYCBHAHO, 9cTpHON. ITO NOATBeEpAKAaeTcA 
TAakKwKe MOABICHHeEM ZJCTPHOJIa B MOUE Y GepeMeHHbIX 2KeCHILHH Ha 19—20 Heese 
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6epemeHHocTu (1%), HapacTaroulero 3aTeM JO POOB, Haxo*KJeHveM 3cTpHona 
B 1a3Me MJIOMOB B KOHUeHTpalun, B 5—10 pas OombuieH, 4uem y Matepn (14,15) 
MW, HAKOHEL, OOHApy2KeHHe ICTPHOa B MeKOHHH MVJIOJOB. y 

KocBeHHbIM JOKa3aTeJIbCTBOM HaJIM4HA SCTPOreHOB BO BTOPpOH NoJOBMHe 
pa3sBHTHS Y MIOLOB YeJIOBeKa My2KCKOFO NO/Ia CYKHT HEOMHOKPaTHO ONMCaH-- 
HOe COCTOAHHE UX MpelcTaTebHOK *KeNesbl. CNOCOOHOCTh ee TKAHM pearHpOBaTh 
Ha FOPMOHAJIbHbIe BOSLeEHCTBUA JlayKe B MepBy!O MOJIOBHHY PpasBHTHA OOHap yxKH- 
BaeTCA HAKOMJICHHEM B ee SMMTEIHH B NepHOA AKTHBHOCTH CeMeHHUKAa KUCJIBIX 
cboctpatas ('*), YTO ABNACTCA XAPAaKTeEPHbIM OTBETOM Y B3POCMbIX KACTPUPOBaH- 
HBIX OpraHH3MOB MPH BBeAeHHH aHAporenoB. BBeseHne SCTPOTeEHOB Y B3SPOCJIbIX 
KaCTPaTOB JaeT MeTANMa3HIO SNMTEIMA MpeACTaTebHOK MKeMe3bl B MHOFOCJOM-_ 
HbIM OpOroBeBalOlun WH PuOpOMMOMATOSH yO FHnepMmiasHio CTpoMbl. Y nvo,OB 
yeJIOBeKa MOCeLHeEM TpeTH pasBUTHA ONMCaHbI KaK MHOduOposHaa rHnepniasus 
CTPOMbI, cues aloulaA Noce poKTeCHHA, TAK H CKBEMO3HAA MeTanasHA 9nNTe- 
JIMA 2KeNe3, UCUeZaIOUlaA Yepes HECKOJIbKO AHeH Mocne pomyenna (1,17), OG 
9TOM 2Ke FOBOPHT M3BeCTHOe B NelHaTPHU ABJIeGHHe HAaOyXaHHA MOJIOUHBIX 2%Ke- 
Jle3 Y HOBOPOMKCHHBIX C BbIJeJIEHHEM TaK HA3bIBAeMOFO KMOJIOUKA BefAbM», PaB- 
HO BCTpeyatolueeca y ete oGoero noma. 

Hakouell, CepbesHbIM, KaK HaM KaKeTCA, apryMeHTOM B NOsb3y HaMUns 
CHJIbHbIX (EMMHM3MPYIOWIMX BO3eiCTBHH BO BHYTPHYTPOOHOM pa3BHTHH AB 
JIACTCA KIMHHKA BPOXRMEHHIX YPOACTB MOJIOBOH CHCTEMbI YeNOBeKa. Sta TeHeH- 
MA BbIABIACTCA KaK MPH 2KeHCKOM NceBsorepMadposHTH3Me, Kora Hesopas- 
BUTHE Hapy2KHOM 3OHbI KOPbl HAMNOVeUHHKA, HECMOTPA HA HOPMA/IbHO pasBHTbIle- 
AMYHUKM, BeeT K H€LOPa3BUTHIO HAPyXKHbIX NOMOBLIX OPaHOB, COXPaHsUOWHX. 
xapakTep Ov1M3Kuii K MHANGepentHcmy (11), TaK H NpH My2KCKOM NceBlorepmad- 
POAHTH3Me, TPH KOTOPOM y OcOoOeH TeHeTHYeCKH MYXKCKOFO Mola, HO Cc Hepa3- 
BUBINMMACA CCMCHHUKAaMH, HapyKHble NOJIOBbIe OPraHbl MMEIOT BUA HeHCKHX (28). 
B 9KcrepMeHTe 5Ta TeHeHLMA CONapyxKena NpH sy4eBO! BH YTPHYTPOOHOH KacT- 
PallMH MIOLOB MBILIM, MOCe KOTOPOH y NOOB O6oero noma dopmupyetcsa re- 
HUTAIbHbIM Oyropok Mo TuNy camku (1%); y KponMKa NOACOHbIe OTHOWIEHHS 
HaOmogan PKoct (7°). 

Ilo noBoxy BIMAHHA SCTporeHOB Ha HapyxKHble reHHTaMM WaHHBIX B JIMTe- 
paType NOTH HET, TaK KaK OOBIMHO H3y4asOCb UX BOSfelicTBHe Ha BHYTpeHHue 
NOJIOBLIE MYTH. YAaiocb HaliTH JMU 1Ba yKa3aHUA Ha TO, 4TO H3ObITOUHAA yHK- 
1M KOPbl HANOYeMHHKOB y HHPaHTHJIbHbIX MKHBOTHBIX Jl2eT yEeHYeHHe Ha- 
PY2KHBIX MOJIOBbIX OpraHoB (*') MH 4YTO noACcORbI sdcbext HaGstos2eTcA y HOBO- 
POXRXACHHBIX CAMOK-KPbIC NOcNe BBeJeHHA SCTpOHa MaTepH WIM HM CaMuM (22). 


Tlocrynuto 
28 III 1961 
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ITAPA3HTOJIOPHA 


9. HW. CJIENAH 


CXOJICTBO B ABJIEHHH WHKATICY JAW 
Y BHYTPHTKAHEBbIX MAPASHTOB PACTEHHHM HW DKUBOTHDbIX 


(I1pedcmacaeno axademuxom B. H. Cyxaueeoim 27 II] 1961) 


Pax ABNeHHi BO B3aMMOOTHOUICHHAX PacTeHHit WM OecMO3BOHOUHBIX YKAa3bI- 
‘\gaeT Ha TO, 4TO NapasuTONOruA pacTeHHit — BeTBb OOlleli M CpaBHUTebHON Ma- 
pasntonoruu. Ilpumep ofHoro W3 HUX — MMKANCyAWNA JIMMHHOK pala Cre- 
MIMPHUHBIX Tao- HW TepaTooOpasoBateneH (HanGonee CMelMasM3MPOBaHHbIX 

“mapa3uTOB pacTeHuii 43 GecnO3BOHOUHbIX) B TKAHSX WHBa3HPOBaHHbIX MMH Op- 
raHop xo3seB. Tamo- uv. TepaTooOpa3z0BaTesed MOMKHO CUNTATh NapasnTaMu 
4cp. (')) B cuuly TOTO, YTO OHV HCNOML3YIOT pacTeHHA B kavecTBe HCTOUHMKA MUNA 

MM Cpefpl OONTAHMA M BOSMaraloT Ha HUX perysAWMIO MHOPMX M3 CBOMX B3aHMO- 

“OTHOMeHHA CO cpeloli, KacaloulMxca Bularo- u raso0OMeHa, TeMMepaTypHoro pe- 
3KMMa, 3aULMTbI OT BPeHLIX BO3AeHCTBMM UM T. J. 

] Kak HgBecTHO, O6pa30BaHve BOKPYyr BHeEAPMBUIMXCA MapasHTOB COeIMHH- 

_ TENbHOTKAHHEIX KanCyJ1 CCTb OAHA H3 OOBIMHBIX TKAHEBBIX peakuui B OpraHu3Max 
SKMBOTHBIX — xo3AeB napasuToB. MuKancyilua OObIMHO HacTyNaeT Moce AIM- 

 ‘TeIbHOTO Mepvosa BOCMaNeHUA, OOPas0BaHHA SKCyAaTa, PaSMHO*KCHUA (bu6po- 
ONacToB UT. J.— BCe, 3a MaTOMOrMYeCKHMH NMpolleccaMu, JOKaJIM3OBaHHbIMH 
B MecTax @uKcauuu mapasutos. Mecta dukcaluu onpesetenbl AA MHOTHX 
|| fapa3aTOB XMBOTHBIX, B TOM 4Hcle HW MIA MHKAMCYMPylOUlAxcn, HarnpumMep 
 febMUHTOB. Jia nocleqHUX “aCTHbIe alanTalMu K MapasHTHPOBaHHlO B OMPe- 
| jeleHHOM opraHe WIM ero 4YacTH ABsIAIOTCA (bakTOpOM BU,OOOpasz0BaHHA. B mpH- 
' pode HaOmogaioTca akTUBHAaA (CBA3AHHAaA C MbILedHbIMH yCWJIHAMH) WM MaccHB- 
fla (mpoTeKaioulad 6e3 HUX) YacTO COUeTAIONIMeCA cbopmet cbuxcanuu (*). MHKkancy- 
\Walua — MaccuBHad u HeoOpaTHMasd *uKcauMAa, TAK Kak WapasuT B_ Kali- 
_ cye TepsxeT BOSMOKHOCTH MUFPHPOBATb. O1Hako pa3sBHTHe eo H axKe POCT MO- 
ryT HOPMaJIbHO MpOAOMKATbCA UM B KaricyJe. Jiuutb Kpatine WIMTebHOe MHKAan- 

CYAMPOBaHHoOe CocTOAHUe HM OObISBeCTBIICHHE Karic yuIbI NPMBOAAT WapasHuta K PH- 
6enu. Tak rv6nyt auunuxa Trichinella spiralis Owen. OfHako H OHM COxpa- 

_ HAIOT MKUSHEMeATe_HOCTD B Kalicye MHorHe PoAbl (?). Trichinella spiralis 
" Owen.— ofvH u3 HavGoslee NOKasaTeMbHBIX HHKAMCYMPYIOULMXCA MapasuTOB 
3KUBOTHHIX, H MMeHHO C 3THM BHOM C/leyeT CONOCTABUT WMH KANCY JIM p yIOuLAXx- 
ea mapa3uTos pacrenuii. Kak BblacHeHo (2-8), AMGMHKM TPHXHHeI cmocooubl 
“ BRLIEMAT XUTHHOMOTOSHO? B2UL2CTBO HM BYIZbIBATb PCaKILHtIO OKpyKarouled WX 

TKAHM XO3AMHA. MIPHBOIAULyIO K OOpazsOBaHHiO KaliCcyJIbI. Hauasom 3TOrO Mpo- 
qlecca AB/AeTCA SKCyAATHBHAaA WM KierOuHad HH PANbTpaluA BOKPyr CBepHyB- 
JUAXCA B CHHpam» napasuToB. Kancysbl, oKpyKato We MbIU24HbIX TPHXHHeMA, 
MBYCJIOMHEI. Onw cocTOAT H3 COCMHHUTebHOTKaHHOrO MHOFOKJIeTOUHOTO Ha- 
pykHoro cfoa M OecKeTOUHOTO rHamuHoBoro BHyTpeHHero cox. Boxpyr 

/Karlcysbl UMeeTCA CeTb KPOBCHOCHEIX COcyoB, MPOHHKaIOWMx H B ee BHYTPCH- 

| Wloo “acTh HM ATPOPUPyIOULUXCA TOKO Bee 3a OObI3BeCTBAeHHeM. OSpa3s0Ba- 

HME KalcysbI HAYMHAeTCA YepeS HECKONKO HCACIb noce OoKaIM3alMd sM4H- 

| HOK TPHXMHEAJ B MbIUMAaX H AIMTCA HecKONbKO Heeb. Uncto AMYMHOK 

- B OHO Kalcye JocTuraeT Tpex. | 
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Bo3HHKHOBeHHe KaricyJbl KaK PpeaKTHBHOTO OOpa3s0BaHHA CYyUeCTBeHHO wi 
JIA Mapasuta W Avia xo3anHa. Ilapa3sHTOB Kancywa 3all\MUlaeT OT BPeAHbIX BO3- 
eHCcTBUH: TeMnepaTyPHbIX, THHVJIOCTHBIX, BJIMAHHA KUCJIOT, MleoueH. Boobure: 
y FeNbMHHTOB (?), OVEBHAHO, HaGwOLaeTCA TeHAeCHUMA K SBOJIOWMOHHOMY CTa- 
HOBJIEHHIO HeOOpaTHMOH MacCHBHOK (UKCAaWHH, 4YTO OOycOBeEHO cnelnasusa- 
wuel mapasuTuyeckoro OOpasa xKH3HH. Kancya oKa3biBaeTca MOMeSHOH MU WA 
3apaxKeHHOrO OpraHH3Ma. Ona oOrpaHHunBaeT pacnpocTpaHexne mapasHToB. 
B Tele XC3H€B WH HX TOKCHYHBIX BbIJeJIeHHH, CnocoOcTByeT sMOKaJH3allHH: 
naTosoruyeckoro mpowecca. 

JA SBOJIOWMA MHOrHX BHYTPHTKAHeBbIX Mapa3HTOB pacTeHuli v3 Gecno- 
3BOHOUHEIX, CONPAXKCHHOM C SBOMIOIMeH XO3AeB, KAK M AIA 9BOJIOWMM BHYTPH- 
TK@HeBbIX Mapa3HTOB %KMBOTHBIX, XapaKTePHO 3aKpeMVieHHe- MeCTa pasBUTHA,. 
CTaHOBJIeHHe TONOMOrMYeCKOH cnewudpH4yHocTH. Onuu cBOHCTBeHHbI MHOruM Eri- 
ophyidae, Aphidoidea, Psylloidea, Coccoidea, Tenthredinidae, Cynipidae, 
Itonididae u T. 4. Cranopsienve cneuMpu4HOCTA NpOHCxXOAHT y HUX Ha one: 
CyKeHHA Kpyra KOPMOBbIX pacTeHuh. McKsrovenua HaOslofaloTcaA, HanpuMmep,. § 
y Hematog (Meloidogyne). Takum o6pa3om, nosMduivTHuecKkand TeHAeHUMs. | 
K TONOrpapuyeckoOH JIOKaIM3alMH PasBHTHA, K CUKCAaUMM MecTa napasuTupo- § 
BaHHA HaOsOfaeTcA H Y MapasuToB pactenui. TlaccuBHan duKcallMa, OLHAaKO, 
H3BeCTHa Y HEMHOFHX H3 HHX, HalMpvMep Cpesu Lraswio- h TepaTooOpasoBatenen! | 
(B OcOOeHHOCTH OO /1aalONNHX COCYULMM POTOBbIM ammmapaTom). HeoOpatumoii ata. | 
UKCaLHA ABJIACTCH TOJbKO B JaPBaNbHOM MepHose HX OHTOFeHe3a, TaK Kaki | 
MMaro, a YacTO HM JIMYMHKH MOCeQHero BOSpacta Mepes OKYKMMBaHWeM MOKH-' | 
AaioT Padi WIM Tepaty. HanOoyee naccuBHan PuKcauua BbIpakena y Cynipidae- 
(Diplolepis, Biorrhiza, Neuroterus), Itonididae (Harmandia, Syndiplosis), 
Psyilidae (Egeirotrioza) ut. 4. JIM4MHKH UX OTMHUAIOTCA Ma/lOi MOABHXKHOCTHIO: — 
M ClaObIM PasBUTHeM HIM OTcyTcTBHeM (Cynipidae, Itonididae) nokomoTopHBIx 
opraHoB. 1 WMeHHO BOKPyr MOMCOHEIX HACEKOMBIX B pe3yJIbTaTe UX CUsHONO-- 
rO-OHOXMMHYECKOFO AeHCTBUA Ha OKPy>xkaloll\ve nposMepupyioulve TKAHH pas-- 
BEPTbIBAeTCA P€AKTHBHbIi TKAHeEBOM Mpolecc OOpasoBaHHA Kancy.. 

Hi B opraHusme pacTeHusa WHKancyAALMA HaCeKOMOFO HM TebMMHTa HaaH- 
HaeTCH Hepes M3BECTHbIN CPOK NOCJe HHBA8HH. DTOT cpoK y pacTeHHh Kopoue,. 
TaK Kak OOULHe CPOKM AKTHBHBIX TKAHEBLIX NPOUeCCOB OTpaHWYeHb! y HUX mpe- 
AecaMH BereTauMOHHBIX NepvoOsOB. OO_MyHO HHKANCyAWKA HaYMHaeTCA K Hada- 
Jy BTOPOH NOJOBMHEI NepHoka pasBHTHA HaceKOMoro B pacTeHHH. Tloz06Ko 
TOMY KaK B XKHBOTHOM OpraHH3Me OOpasoBaHHlO KaNcyJb! MpesecTBy!OT MaTo- 
JOrMdecKHe ABJICHHA, POPMHPOBaHHIO KancyJbl B pacTeHuH MpemuecTByer 
KJ€TOUHOe PasMHOMKeHHe H AndpepenuMalva BOKPyr MOMOCTH, Co3aBaemon. 
BOSOYANTeNeEM, MHOFOCOMHOM KOHLeHTPH4ecKON 30HbI HYTPHTHBHOH BTOPHYHO: 
MEPHCTEMBI, MIPOMCXOMAIMeH H3 NpouMdepHe y:ouleii, uate napeHXuMHOH TKAHM: 
Tlocteneno MO Mepe YHHYTOMKeEHHA 9TOH MeEPHCTeMLI JMYMHKAMM B BBbillenexka-- 
ile NapeCHXHMe HadHHaeTCA OOpasoBanue CKJepenn. B pesymbTaTe H BOSHHKaeT’ 
KOHICHTPHNECKH OKPYyKalcllad NONOCTh 3OHA MeXaHHyecKOH TKAaHH — Kani- 
CyJla, M MpOWCXOAUT WHKaNcy/IAuMA napasuta. B creHKax Kancysbl Moxer 
ObITb 20 20 canoes cklepeua. Kancya OpiBaeT  CHOUIHOM, MOHOCTHIO 3aMy- 
POBBIBalONLeH MUMHOK, KOTOpbIe neped OKYKAMBaHHeM TIPOMebIBAOT BbIXOJHOe- 
OTBepcTHe. ¥ psa BUJOB STO AenaeT uMaro. B HeKOTOPLIX Tayax Cynipidae, 
Itonididae B cTreHKax KalcyJbl OOpasyeTcA KpbilerKa, OTMAaLawulad K MOMeHTy- 
BbIeTA, 

B pesyabtate cbopmupoBanus 30HbI ckJlepen, paspymiaetcA NpoBossiutax 
cucTeMa HOBCOOpascBaHUA, OKPy?Kalollad NOMOCTb. DTO ABNeHHe COMOCcTAaBHMO: 
HO SHaveHHIO C THOebIO KPOBEHOCHBIX COCyAOB, Mpovcxosaueli NpW KaJiblH= 
Hal KancyJI B XHBOTHOM. B o6onx cayyanx oOpasoBanve KancyJApHOH TKa- 
HH TIPHBOAMT K PHOeM NpOBOAAeH cuctembl. EcrectBeHHO, OHaKO, YTO UCTHH- 
Had KaJlbuMHalMs B PaCTHTebHOM OpraHH3Me HeBO3MOKHA. OHaKO B CKsle- 
Peutax KalcyJbl H B OKPyKatowlelt mapeHxnme sauacTy1o O6pasyeTcA KOUIbILG 
XPHCTaIOB OKCaNaTa KaJbIULMA. 


TkaneBbim HCTOYHHKOM, H3 KOTOpOoro AUepenwup yroTcs: cKJlIepevbl Kan— 
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‘CyJbI, MOryT ObiTh MepHcTeMaTHMecKHe M MapeHXMMHbIe TKAHM PasBUBAIOMAXCA’ 
u ccbOpMMPOBaHHLIX OpraHoB, crocoOnble K MposnepallMn Noce BosleicTBUA 


¢butodaros. Kancysa o6pasyetca B HOBOOOPasOBaHHAX HM Ha PacTeHHAX M3 pas- 
‘wbIx cemefictB. Oco6o pa3sBuTa oHa B ramax M Tepatax Ha Chenopodiaceae,. 


Salicaceae, Fagaceae (°,1°). Apnenue KancyooOpasoBaHHa B raax Mu Tepa- 
TaX MPOWCXOMMT TIpH MOObIX 9KOMOFMYECKNX YC/IOBAAX MpoUspacTaHua pacTe- 
HHiI-xO39eB MO BCeMy MX apeasy. OueBHAHO, KalicyJbl cnocoOcTByIoT 3allnTe: 
He OT cnelMuyecKUXx, a OT MOOBIX BPeJHbIX BOSAelicTBUH. OOpasoBanue kall- 
cyJIbl, MaKe MOJIHOCTbIO 3aMKHYTOH, He MPHBOAMT HaCeKOMBIX K ruOeM, Kak 
3TO MMeeT MECTO C TPHXHHeJNaMu. OObMHO B OMHOH Kalicyue rasa WM Tepatbl 


_MMeeTCA TOJIbKO 0 OJHOM JIMUMHKe, KOTOPanA HOPMaJIbHO Pa3SBUBAeTCA. OjHako: 


yin TannooOpasyloulnx cuToHeMaToA kKarlcyooOpasoBanue (B uacTHOCTH, 
Wa KOPHAX) MoxkeT ObITb ruGembHo ("4~\*), XOTA HX TONOBHOM KOHL ocTaeTCA 
cCBOOOJHIM HM MOrpy2XeHHbIM B cTesb. Takum o6pa3oMm, Ala PuTOHeMaTO Kall- 


—e€yJia MO2KET ObITb CTOJIb Ke HeOmaronpuATHOH, Kak HW JIA HEMATOL, NapasuTu- 


 pyroulHx B SKMBOTHHIX. Ona BbIFOJHa ANA WHKANCYIHPOBaHHbIX OpraHH3SMOB: 
 *MUb AO ONpeweNeHHoro MOMeHTA, T1lOKa HE BOSHHKACT HeEOOXOMMMOCTb B AKTHB- 
HOM MUTAHHH HW NepeBMoKeHHH. Ec y HHX e€CTb BO3MOXKHOCTb NOKMHYTb Kall- 
-cyJly, TO STO chacaeT HX OT ru6eiM BHE 3ABUCHMOCTH OT IIPHPOJbl XO3AUHA — Pa- 
CTeCHHA WIH 2UBOTHOLO. 


CyeyeT OTMeTHTb OTCYTCTBHe Karicy B HOBOOOPa30BaHHAX, BbISbIBACMbIX 
Tetrapodili. Hecmotps Ha BbICOKyIo rocTasbHytO M TOMOMOrHyecKyt0 cnelnpuy- 
HOCTb, OHM He BbISLIBAIOT Ha PaCTeHHAX CTPYKTYPHO CrlelMaM3MPOBaHHbIX HO-- 
pooOpasoBanit (1°). DTO cBASaHO C UX NOMBUAKHOCTHIO. Penlykiua JByxX 3al- 
HUX Map KOHEUHOCTeM, BbISBAHHaA MapasMTH3MOM, KOMIICHCHPOBalaCb y HUX Cer- 
meHTalMeli rHCTepocoMb! H OOPasoBaHHeM AHa/IbHOH JIOMAacTH, cnocoOcTByIOuLAx 
nepeipuxKenuio. CreinanusaluaA mapasuTHsecKkoro o6pasa xu3sHu Tetrapodili 


He 1 pu3ena elle K yTpate Bcex Map XOAMbHBIX HOT. B custy sToro mapasutap-: 
Had CielMpH4HOCcTh MX KaK FaJsO- TepaTooOpa3zoBaTeseH OObINHO TeM OOJIb- 


waa, YeM B Oobileli Mepe pacTeHUA-XO3HeBa PeryUpPyioT BIaHMOOTHOMIEHHA 
napa3HToB c HX cpesol OOuTaHHA 2-ro NOpALKa, elle He Hata ceOe OTParKeHUA 
B CTPYKTYPHOM CHeWHaINsalMH OTBETHBIX THCTOPeHeTHYCCKUX peak pacte-- 
‘wait Ha nHBaguio. [lepempwxKeHua KJelleH WH CTHMYJIMpoBaHHe WMH npounde- 
| pallu KNeTOK B PasHbIX yuacTKax akapOAOMallH HM B pasiM4uHOe BpeMsA mpe- 
MATCTBYIOT 9TOMY. 

Jina MHOFUX PaJJIO- TepaTooOpa3z0BaTeleH, B OCOOeHHOCTH TeX, KOTOPbIe 
XapakTepHsyloTcA OOpasoBaHveM COMPsKEHHDIX BUAOB, MOXKHO MpeANoJOKUTb- 
CONbLIYIO POWb KANCy.Ibl B MAKPOSBOJIOMMOHHBIX MPOUeccax . MopmupoBanre cK JIe- 
pevHOoH 30HbI MpHBOAMT K o6oco6ieHHIO pasBUBaloleroca HaceKOMOTO OT 
TIpaAMoro BIMAHHA Cpe ero O6uTaHUA (MOMOCTh — 9HMOCTAMA, HOBOOOPa3z0Ba- 
Hue — rocTasibubii OuoTon, pacTenue — cpesa oOutTaHua |-ro nopssKa, tWe- 
HO3 — cpefa OOuTAHKA 2-To nopsgKa). Ito cnoco6cTByet cTaOuAM3allLH MUKPO- 
9KONOrMueCKOM OOCTAHOBKH JapBasbHOrO Nepwofa M cneuMaM3salluu ee B HO~ 
BOOOpasOBaHHAX KaK B Y3KHX SKOJIOTHYECKUX HuuIax. YKagaHHoe TpeOyeT cne- 
UMaIbHbIX alanTawni, mMopdoOvenormueckon cnelMavsaluu K yCJIOBAAM o6u-- 
TAHHA B 3ITHX HHWAX OT CAMUX HACCKOMBIX. Ecam yuectb, YTO 9BOJIOUMA raJs0-- 
H TepaTooOpasoBaTeseH NMpeHMyleCTBCHHO OasupyeTcaA Ha SBOJIOWHH UX JIM- 
WMHOK,— JWINTebHee XKHBYUIMX, HexKe/IM MMArO, H ABJISHOMLUXCA BOSOyAHTe-- 
fama Tipomucdepanwu,— TO POJIb Kancy.7bl Kak (pakTopa 3KOJIOrMueCcKOH, 
a B HCTOpHueCcKOM acrieKTe HW reHeTHYeCKOH W301 CTAHOBYTCA ACHOH. 

@opmupoBanne Kalcy/ BEITOMHO ANA pacTeHHi npu OOpasoBaHHu raJVIOB. 
WIM TepaT. Cksepevbl OrpaHHyHBaloT pacnpocTpaHeHve HW MOHHKalOT MHTCHCHB- 
HOCTh Mposmncepalun, UCKOUAIOT BO3MOMKHOCTb CTHMYJIAWMH ee JIHUHHKAMH. 


| B cBA3u C 3THM yMeH bilaeTCH MpuTOK MvIaCTHUeCKUX BeULeCTB B 30HY HOBOOO- 


| pasoBaHHA OTTOK HX OT HOPMaJIbHO pa3sBUBarollnxcaA OpraHoOB. OKOHUATEbHO: 


| gucbdepenumpyercs Kancy.1a Nepet HayaioM jManay3bl WIM nepey, OKYKJIMBaHHeM 


HACEKOMBIX. 
B pesysbTate paccMOTpeHHA ABJEHHA Kancy006pa30BaHuA BOKPyr BHYTPH- 
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TKAHEBIX Napa3HTOB PacTeHHit W AXABOTHBIX MOXHO MpHHTH K BBIBOLY, ITO peak- 
THBHBI Mpowecc POPpMHpOBaHNA KarncyJbl BOKPyr HCTOUHHKA (opMaTHBHOTO 
eHcTBHA CKOpee BCero HOCHT YHMBepcabHbld xapaKTep. KocTouka B Tilosax, 
cnepMosepMa BOKpyr 3apofblia — TakxKe, MO CyTH Alena, cBoeoOpa3Hble Kall- 
cyJbl. B 3THX C/ly4anx MCTONHUK opMaTHBHOrO | felicTBHA — 3MOpvHOH Han 
CeMA B IeIOM, @ HCTOUHHK PopMooOpasoBaTe/IbHOH PeakUMH — OKPyxKaroulMe 
ux TKaHH. TloxomwKue 3aBMCMMOCTH HaG.OMaloTCA HM BO B3A4MMOOTHOLICHHAX 2KH- 
BOTHBIX. CpaBHHMbI B3aHMOCBA3H MexKAy HCTOUHHKaMH (popMaTuBHOroO nencr- 
BUA WH opMooOpa30BaTebHOH peakKUHH MPH pasBUTHH THANK WAM 300I11e- 
wank. B WaHHOM cylyyae NepBbIMH ABJIAIOTCA SKTO- WH SHMOMAapasHTbl, a BTOPhI- 
MM — TKaHH xo3seB. CrelyeT yKasaTb H Ha UMMMaHTAalMiO ONAaCTOUMCT y rpbl-_ 
3YHOB. B3aHMOOTHOUICHUA 3apOfblilla WM MaTepHHCKOTO OpraHi3Ma — o6onx 
KOMIIOHEHTOB cbopMooOpa30BaTebHOrO annapata — 3eCb CpaBHUMbl C TeMH, 
KOTOPble HaOOLaloTCA Np ranooOpas0BaHuH, KOra HCTOUHUK POpMaTHBHOTO 
fleHCTBUA — raNooOpaso0BaTeJb, a ACTOUHHK POPMOOOP a30BaTeJIbHON peakiMu— 
pacTeHHe-xo3anH (!°), : 
MoxKHO MpeAnOJIOKUTb, YTO B OCHOBE NPHHIUMNMaIbHOrO eHHCTBA ABICHHA 
KallcyO0Opas0BaHuA Y %KMBOTHBIX M PaCTeHH KAT COMOCTABMMOCTb M aHa- 


JIOrHA BSaMMOOTHOWeHHH CpaBHHMbIX KOMMOHEHTOB dopMooOpasOBaTebHBIX 
allmapartos. 


Boranwyueckuit wHcTHTyT uM. B. JI. Komaposa Hocrynuao 
Akajemuu Hayk CCCP 8 XI 1960 
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